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YOUNG MECHANICS WANTEO 

FOR THE NAVY 

The recent addition of severs] large vessels to the 
Navy has created a demand for mechanics. Good 
opportunity for promotion to capable men, Outfit of 
clothing free on first enlistment. Rations, lodging 
and medical attendance In addition to pay. Age 
limit for mechanics, 21 to 35 years. 

The pay in different trades is as follows : 

MACHINISTS, 540 TB $70 PLUMBERS ANP FITTERS. $45 

ELECT BRIANS, 30 TD 70 COPPERSMITHS, 55 

CARPENTERS, 25 TO 70 BLACKSMITHS, 50 

FIREMEN, 30 TD 35 SHIPFiTTERS, $40 TO 555 

Young men without a trade, if between 17 and 25, 
can enlist as apprentice seamen and be sent to a 
Training Station and fitted for the duties of the Seaman 
Branch, and for the lower ratings of the Artificer's 
Branch* Vacancies in the Hospital Corps at good pay hr competent men. 

Extra pay for continuous service, Honorable Dis- 
charge, extra duty, etc. 

Oniy American citizens of good character are 
accepted* 

Applicate cart tie made at sny Navy Recruiting Station nr by letter to the 
BUREAU OF NAVIGATION. 

NAVY DEPARTMENT, WASHINGTON, O.C. 
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TftE PIONEER i^USItlAL PmiSflERS OF AMERICA. 

HENRY CiREY BAIRD & CO. 

Industrial Publishers, Booksellers and Importers, 
81 0 Walnut Street, Philadelphia, Pa., U, S. A. 

Ra ised Catalogne of Practical nnd 
Scientific !>4 }tagw t s m P ( Ceb. t 'tout - vataUti/iw 

i if Chemical TechnoUMjy and funeral ( T h*' mist ry r July t, 
W05 {yeirand Up-to-mte); ft Catalogue of Met 

niiuiW. Mining, l y rm)wtiritf, Mineralogy, (Jeolttffu.AfS 
rn/tW, Analiftia, etc.; rr Catafoym of Boo kx on Steam 
and the Sham Engine. Machin* rjt, etc.; a. Catalogue of 
Tiottks tm Sanitary Sch:nre T Fitting, iTumMng,ctr.; 
and fiur otlnr * 'afabtfptcx and Circulars J, he wholecorer- 
every branch of Science applied U, the Arts, sent free 
and free nf fstutaye to any mic in any part of the world 
icho wit 1 1 u r?4 m h h t* a ddn>*. 

State the Subject* in Which Interested 



Just Ready-Dletcrich^s Friction and Lubrication 

A Treatise on KriciEon iincl Lubrication; Oils and Fats; 
the Manufacturer Lubricating oils and Fats; Paint oils 
and of Greases; and the Testing of OIK By E, F. Dieter- 
lulls, Member of Franklin Institute - MemWof National 
Assoc, of Htiitloiuiry Engineers — Investor of Dtoterlcbs* 
Valvti'Dluum Lubricating Oils. 

On* Vol., 13 urn, |ji-ic e $1*35, fic* to 

anv !*dclr*SB In the world. 

Contents: I. Friction. II. Lubrication* III. Oils 
and Fats. IV Oils arid Fats of Vegetable origin* V 
I’larlfyln? and Maaeliing Oils and Fats, VI Mineral 
dIB, VII. YeKetable Oils. VIII. Manufacturo of Lubrl- 
c«atlmy Oils, IX. Valve Oleum Oils. X, L ather Oils. 
XI. Adulteration. X.1I. Testing. X1TL Solid Lubri- 
cants. XIV. Practical Suggestions-, XV. Lubricators 
and Cups, XVI. Specific Gravity ; lodes. 

A circular #hr ywiny full Table of Contents rent to any 
address in the world , on application. 

HENRY GARRY BAIRD & CO. t 
m Walnot 5t., Philadelphia, Pa, t V. S. A. 



l^LOTS OF MONEY IN IT 

A NEW BOOK FOR 

FARMERS 

HOW TO 

Make Alcohol 

AND 

Denature It 

By F, a. WRIGHT 

Full instructions for making it from potatoes, 
beets, corn. rice T cereals, molasses, and other 
farm products. Fully illustrated, showing the 
necessary machinery. 

Send name and address for full I particulars to 

SPON & CHAMBERLAIN 

[Publishers of Technical Boohs] 

123 P. M. Liberty St. NEW YORK 
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Any News Dealer Jit the United States can Supply Yens With Papular Mechanics Each Month 




for meeting mechanical needs— short cuts through mechanical 
difficulties— they are recognized by amateur and professional 
mechanics as the standard for accuracy, workmanship, design 
and finish. Send for free Catalogue No. 17AP, of the largest 
line of fine mechanical tools, 

THE L. S. STARRETT CO,, ATHOL, MASS., U, S, A, 

( 
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The 

1906 

WING 



PIANO 



Contains a dozen improves ents upon the beautiful toned instruments hitherto 
made. Since 1§G8 T when our fir tv was established, the WING PIANO has been 
admired for the sweet, pore tone produced even when played vigorously. The 1906 WING 
has so far surpassed even the fine 1906 WING that it would not be recog-nized by an expert 
musician as being - from the same factory. We are willing - to risk more dollars to prove this 
to you than it would cost you to come to our factory and listen for yourself, even if you live 
in California, Can we better show our faith and confidence? 

Anywhere on Tjflal-Ft**$ 

We pay tJie fJ^iifti.t and other charts lu advance— ®nr funds— no money of our customers in advance. We place It In 
the smallest town hi the United Stows just ac freely as kh would In New York City. There |a absolutely no risk, expense or 
annoyance. You can try it in your home for 30 days, Bet the opinion of your real amt dlsi Ole rested rnsnds, can compare it 
with others. Then If you do not wl&li to keep it we will take it back .entirely at our expense. In this way yon will not be 
* talked into buying,” us you may have been, ±o me time to your lusting regret. Moreover, your friends ami neighbors will 
not know od what terms or at what price you purchased. Agents disclose your business to make other sales. (You know 
how fn*t aiomls talk. ,} This, however, is of small import a me compared to tbe beautiful, sweet tone yon get In THE isrtfl 
WTNG PIANO. Even the saving of many dollars is of less importance. Any American home wants and DESERVES the 
best and sweetest. You have it only |n THE IMS WING PIANO. 

Sold Direct from the Factory and in No Other Way 

For thb? reason YOU SAVE FROM $75 TO £500. The WING PIANO you buy at wholesale— at the cost 
of making —with, only oue wholesale profit added. THERE'S Ttl£ SAVING, Agents would luvre to be paid, 
if we had them, Salesrooms would have to be rented if we had theto- Local advertising would have to i.hs dons 
and paid for. All this would Increase the cost of the Piano, If we did it. By selling the Plano direct to ynu, 
we save you from #75 to S$00, THE ISOG WING PIANO Is In a class of its own and NEEDS no agent to talk 
for tt. Its own sweet tone sells it. 

IN 3S YEAHi OVER 40,000 WING PIANOS 

have been manufactured and Mill They a re recommended by thnuFuturtH of eatUrted purchasers In your State, and every one of 
the United Stuum. by eeren governors of States, musical colleges iuid schools, prom ins nt orchestra loaders, niuifc taacliera and 
musician*. Our book contains, names anil aildrt'ssHS. arranged If y Stales. 

THE INSTRUMENTAL ATTACHMENT 

ennhles any ordinary player to imitate perfectly the tones of the MANDOLIN, G UTTAR, HARI\ ZITHER and BANJO. This 
Improvement u patented and can be bad only in the Wins Plano. 

WING PIANOS arc mniJe in our own large factory— ul choice materials tbroiighout, by very eiferleoceJ workmen, This pv* 
plain* their prcal durability. 

A guarantee for 12 yrats agalnr-i any defect 1 h given w[tb crtrv WING PIAXO, We take old Pianos and tlrgaui J.n lair e*, 
change, Easy monthly payments If desired. 




The < 
1906 
Wing 
Piano 



We are one of the very few firms that have been in continuous business well toward a 
half century. We Lave been studying anti learning every year of the full thirty-eight. 
But the very recent discoveries of our Mr, ^^ing. Senior, give THE 1906 WING 
PIANO such greatly increased vibration that the slightest touch brings forth a sui 
prising quantity of round -musical Sound. Even a young child — and before the first 
lesson can produce this. They therefore practice easily without fatigue and 
become players! THE 1906 WING PIANO does not require vigor or strength to make it 
respond. It is BUILT to be played upon by hands a* delicate a# those of CHILDREN, 
but ha* such a reserve of power and vibration that it charms the adult pianist also. 

Many pianos you see advertised are now built to be played upon by foot power. Chil- 
dren do not become musicians on such pianos, but are worn out in the vain attempt. 

You and your* expect to live with your piano for a lifetime. You 
want its refining influence upon your home. If it is heavy touched and dull 
of speech no one will learn to play it. THE 1906 WTNG PIANO will be 



Sent free to prove that It has more real life than any you have ever heard 

YOU NEED THIS BOOK 

JF YOU INTEND TO BUY ANY PIANO, a liook which gfresyou the information. 



pw^srd by experts. It tails all about the different materials need, the way there parte 

‘ '"“-""wmm* 



are put together, what raure-apInnoAtoftetniitot repair. It in Akin the selection 
pLiino ejtay. It la absolutely the only book of Its kind .ever published. It contains 
many inrsrepmre* ami I Hunt rations. ifreaiteuref iiiiy.it will make you a jmjge nr 
_ — :j - j - ' i '- ■* *" ~"-™" * — a piano. 



We eeo<3 It free to anyone wish tuff to buy 



piano quality 

^ml tp'ditv while you think of It, a postal jtiat g-Ivlncr your nurnc 
ami arinrcsJ 1 , ursfindna the attached coupon, mul the book of information} 
alerf> full particulars about the Win* PL&no, with price*, terms of 
payment, etc., will be aeni to you promptly by mall If you think 
of buylDB- 
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IN YOUR HOME IS IMPOSSIBLE 
WITHOUT THE 

Minneapolis Heat Regulator 

This d^vh-e iimjatal!^ :l tin tfnirni U*tii perstun ■ j 
jnn of all cate uad attention} -> ives . rnal 
and i? res euia any poj^ihte accident from sudden 
chrtOgee hi the woulh.;r. DoeF lift work LtHtOH iF 
Juidljf i. win -i nitons acruriitvlj ) ami a t-l hui lti^ of 
i>rn? degree Jn She toftiBenitura of tb^ rnniu up- 
■ rate* 1 1 Lit Hampers Used wliti Ijcr water nr 
urwm boilers, furnaces or natural All ad- 
justments made Inntuntiy from the living mom. 
tiofit-n- nn more I Inin a ttowt cloc k ami Ljih proven 
Its merit for a quarter of a. century, 

LASTS A LIFETIME 

SOLD ON 60 DAYS' FREE TRIAL 

Iienorotu ended and sold by all firse 
Hrkh dealer* in heating appM’atue, 

Free Hhistinfced booklet, 

WM, R, SWEATT, President 

1 st Ate. and T St, Minneapolis. Minn. 

New Englan I Office 

T-l&TH Cambridge St., Cambridge, via- . 







MAKE A STOVE of 
your LAMP or GAS JET 

by attaching a 



Celling Heal and light 



Thfl feli.nl IT^atsr » applied will Jicil koj 
erdiDHT rocun DomfortaM j in x«rr, weather, 
ind »ith<vul ifltirf ermi with Ctir- ] I itIlH. 

TSii^ro it nee toii*re pun. of ail c. uts- il=iic«L with 
that lifter *tiachr<l than will;., mi, 

Tilt* h^tor I* a. H'icnlificdfclijr corn-talclKl 
braiL-s, glrthc i hit M4ninylAtt^ A n 1 ».j4 
r*dl*t(ij. rhe Ti«ht from your central drauifbl 
lirup or mi *• Jit tint ordinwrijy st-cm tows-ilri — 
giving n ibior-riifla nr, L uniform h-ftlA. 

03f fcorsfb w:rt Attracts Cold air on th* TSCUU.in principle* 

Lair tT.nroitifji.ly warntingf, purifying a ml Circulat- 

ing Lt NnO'f'-i', no ALiIlb* nOr tn:nihltf. 

Tlv'n Giant Hr-efoc will fit nuj' lamp chimney, gaa Jet dr numtie burner. 
Ah>i,|ii1i_,|y lira daily-gr, ni h-r-aforin :i(i V-ny hfltorforr? with the COEIihlS*tiuj:. 

There im u lining in the coiEnirp tbit A*k* not at nobte time In tlaa 
year neod a Giant Heater — and souse n cd stall tltetiuir — for iLc hath- 
Ttaoni, emh-eooic, M T iecoi. ilr d or nftlre; for m tit cooking, baaltaf 
wnSfir f^r iliarsnis. w nTmiTi.fr hibila' fdorl, etc 

Mr*. A. M If] i,H ERT3, RHiA-dielrt, Win., wrifo*: W-c SI ad i ho 0i.ini 
I!>Mter tho finest thing io the world in pur guest ChMtlw, as il likes the 

place nt ihoskwic. without taking up grty nun. 

Pripp Polished brass, camplcte 9 SL 50 
F I He Nickel plated on brass, £.00 

Send to-day for a beater — we w i SI Bend 1 1 
by first nX|mrts ur .'iiiilI, til chlLfft prepaid. 

S*r[w*ctioy (IpmiutB n or nuon-cy re-fund-i 
riL if rein rfi Lid id ten days. 

Booklet e.nd tes It tin 4 jh ini s upnn rn|uest. 



Giant Heater Co. 



27 NMiM«(b SI. 
SprMItoL Mast. 



Giant 




Clean House With Air 

Over 55 Companies 

operating 
Thurman Patents 
in America 

and as many more in 

Canada, England 
and Europe 

FREE CATALOGUE 

Generi! Compressed Air House Cleaning Co, 

445 f Othrm Slrmmt St* Loutm, U. S* A. 

Mao uf ar-ttiTn m of the Oetebrated Thurman T>lrec I- Fo nulled 
OiMMtlene Drived Afr Comjjrfejftuns lor Mlofjs. lqieiuuaiii; 
Tools ( Lite* 





The Sun Never Sets 

BRIUIIHT ' LMP‘ BURNS 

and no other light is hiilf so food or cheap. 

it’s ecanomy to use them -a ^uvIdk of 50 to 
75 per cent over any other artt tidal 
light* which is (Jeiiiimstriilfil by the 
many thousands In use all over fha 
woriij for the Iasi nine years. Write for 
P, M. Ratalojnie; It tells all about them 
and our Systems. 

imiLLIANT GAS LAMP GO. 

43 State St.* Cblc&£r«>i 111. 




Geisha Diamonds 

Til a LiTEST stioTirii rusntwRY 

P right. sparkllniE. henutiYn], For brlllSaaey 
thej'fMAUL+1 lituLLLI'ie, fttftpiiini! fill t4dtt imd 
Gn» twentieth t>io eipense. 
Bent fn't 1 with [iririt^gi* vf evLfii»iifitii>a. 
For DfirtLCMlarB. pricetk etc-. udilrti^B 

THE ft. Q REIKI MFC. 4 1 WPT. CO. 

Ptpl U, a«l £. Tu Kumi Stmt, ' thlcigct III. 



Plumbing Supplies 




AT WHOLESALE 

IT yen any tiling In my line, 

and wish to 

Save Money 

on f very article* write for my free 
illuBt sated Catalog, hblpmenta 
proinjitly made from a very coin- 
pleto Ptork i>r now latest pattern 

K noils, small ortiers are aecare- 
ilJy handled as large onee. 



B. P. KAROL, 235 W. Harrison St., Chicago, 111, 




FLASH LIKE OEKUlHEl 

J 'ay 1 -r Night. You ran riwn h Uiftmond 
>.■■■ 1 . ! 1 n brl Diaxti-y to any gcnul ne Sterne 
at one 'thirtieth, tb* eostt, 

B A R O D A DIAMONDS 

la sulld liohl li 3 lifts arid lent 

n s den pert ex an li nation. We guarantee 
tin'" thftia flrtt.tfoen pay. Catalogue 
I-'l ; FT . Patent rtnii di&d»ure included for 
FIVE two-ceot stamps 

The Ifui-mlib Company, 

I n Tit J „ tE-H I North State Street, Chicago 



Please mention Popular Mechanics when writing to advertisers. 










W-ATErR 

For Your Country Home 

Y OU mqy have all the conveniences of 
n city' water supply in your country 
home. You may have water deliv- 
ered under strong, pressure to bath* 
room, kitchen* laundry, lawn, barn — wher- 
ever it is desired, This is accomplished by 
the 

Kewanee Water System 

The water from your own well* cistern or 
other source is pumped into an air-tight steel 
Kew anee tank. Pumping the water into this 
tank creates the pressure. No attic tank to 
leak and flood the house. No elevated tank 
to freeze Of collapse. 

A Kewanee Pneumatic Tank 

In the CELLAR or buried in the 
GROUND* will last indefinitely, can do no 
damage* will not leak and provides absolute 
fire protection* 

Qii$r 5,000 Itetivine* Oufflis itmt In irucccss/uf 
operation 

Write for Catalogue No, 14* which ex- 
plains everything and tells where Kewanee 
Outfits may be found in your State* It’s free 
if you mention Popular Mechanics. 

Kewanee Water Supply Co. 

Drawer F KEWANEE, ILL. 



■Rtwrfctejice of JEJ, jlfHntf, Padivah, K\_p 
Supplied by Kewanee I Voter System 




Comfort «< Economy 

TE, “CHICAGO” 

Automatic Temperature 
Regulator 

The Thermostat* 

when fn the rt>om mwt oeeu- 

pial u'ilt aUi-utin mtinloin the ftin- 
jiX’ratuw' fit the iieurw d&-iretf f fi* it 
miUtmatieuily cunt ml# the fire. 

NO WORRY 
NO WORK 

It is the up-to-date device for 
automatically controlling the 
dampen on a Hot Air Tur- 
pace, Hot Water or Steam 
Boiler, and will jay for itself 
in the paving of fuel. 

Time Set i » 
Attachment j 



In a device which rvn 
attach to our Regu- 
lator in order that 
when the purchaser 
does not want to 
malDtalo the regular 
temperature duping 
the night, hut wants 
It to become warmer 
toward! morning, he 
can set the Attach- 
ment so that it will 
automatically adjust 
the drafts at any 

S ven time. Ills coo- 
Inetl in a cabinet 
and sot In the same 
manner as an alarm 
clock, bin it has not sn alarm. 

Simple, Durable, Reliable and Easily InsUlied. 

ME SCHNEIDER FOWLER LO. 

A. J. ZEngre, Mason City, lOWtt, 

Manager Mason City Line- Doc, 

C h lc*g< s H eat Regu lator <:o . , Chicago. Ill, 
near Sirs:- After having used a regulator on my lintelr 
furnace of another make all during in^t winter, I was in- 
tereeft&d. In your ret nlator with the urriLiap eiTieot, 

boT tonight one of them Installed it This lull, having 

oovv used It about two mot tbs* and I am very much pleased 
w 1 tit Et, 1 1 1 h ve ry ea^y Lo « t.ier£Lto H and It d « ev ury thin g 
that you rial to It will do. The timt* set arraiagemftuc, eo 
that It raise» She drafts In Ihe morning at a staled II me, Is 
certainly worth the price asked for the regiilaior as 
against one that doea not havo< iLi* feature. T be lira goes 
down Low during the night a mil bare It set to go aft at six 
O'clock, at which time it raises the draft and cloaoa the 
check, then ' " 

by the time I 
get up It is 
nice and 
nnnn-tn 
fact up to TO, 
and then it 
remain h ihat 
way ah day. 
yours truly, 

Sen! on 30 DAYS* TRIAL to responsible parties 
GOOD AGENTS WANTED 

TheChicago Heat Regulator Co* 

Dept. P. Suite 322, 40 Dearborn St., Chicago 
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The 

Gulf Coast 
of Texas 

That’s the name of a new eighty-page illus- 
trated book just published by Rock Island- 
Frisco Lines. 

It is of vital importance to you that you se- 
cure and read it. 

The region described is unparalleled in its 
possibilities for home-getting and fortune mak- 
ing. 

Think of a country where the climate is just 
right; where there are twelve months of "grow- 
ing” weather per year; where the soil is natur- 
ally rich; where you get a good deal of land for 
little money and where hired help is plentiful 
and cheap. 

If you knew Southern Texas you would 
want to share in its tremendous wealth— 

and a small share would soon make you inde- 
pendently rich. There's nothing to prevent your 
achieving success in this remarkable country. 

The book will tell you about it and a trip of 
inspection is cheaply made. Are you interested? 

Your name and address on a postal will hring you 
full details and the book. WRITE TO-DAY. 

This is too good to pass by, especially since it 
costs you nothing to investigate. You will not 
regret having done so. 

JQHN SEBASTIAN, Traffic Mtfr, 

Chicago or St. Louts 

R.ocK Island=F risco Lines 
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OINTS THAT INTEREST 



; K La said, ww due to the f* 
Mork a$ japeetal counsel for 
’lotion jn&tter*. 



Better 

P**y* 

Better 



Were Money Value of a 
Education 

The average educated man earns $1,000 
per year. He works forty years, making 
a total of $40,000 in a lifetime. The 
j average day laborer gets $1.50 per day, 
300 days in the year, or $450 per year. 
He earns $18,000 in a lifetime. The 
difference between $40 s 0fl0 and $18,000 
is $22,000. This is the minimum value of 
, an education in mere dollars and cents. 
( The increased self respect you gain cannot 
1 be measured in money. 



Hours 



Ct, No man will purposely choose a poorly-paid* under position lo one where he can 
earn a good living salary and command respect and authority. The reason that so many 
continue to toil away day after day at poorly-paid, disagreeable work is became they 
haven’t enough education to do more important work. There w'as a time when it meant 
a great sacrifice to secure an education , w r hen the man w ho had had no chance to get an 
education in his youth was handicapped for the rest of his life. 

CL The American School of Correspondence, Chicago, 111. , has changed all 
this* Any ambitious man, no matter how little schooling he has had can start now and fit 
himself for any position that he is ambi lions to fill Time, cost and location are no barriers. 
The American School allows you to suit your studies to your convenience ; and you 
pay for your instruction according to your circumstances. 

POINTS OF SUPERIORITY 

Bound Instruction Boohs The Books {averaging about 50 In a course) furnished you as you 

1 * — ~ progress, are substantially bound In cloth — not paper pamphlets. In 

addition. If you enroll now In cne af cur fult courses, you get the "Reference Library of Modern 
Engineering Practice 11 in 12 volumes, 6,000 pages, wiiheut extra chare*. 



Persona/ Instruction 



The American. School has 
more teachers for |b a num- 



ber of students and a larger proportion Of graduates 
than any other correspondence school. These are the 
points that determine ihe real value of the inat ruction, 

No Agents The money you pay us is not used to 

— maintain an expensive organization of 

tiEgh-pftced agents, but Us used to five you fc^itor 
Instruction at a lower cost. 



No Annoyance 



Yon are not annoyed at home 
or at your place of business by 



■ * repeated calls from agents. 

Chock the coupon, send It 1 « hf immediately, and receive FKEE 
OUT BOO page hand-book, giving the names of graduates who have 
bettered their potatlona through onr Instruction. 



Matties P»r> Mechanic!, Nor. 



-COUPON (Cut Out * 



Flat it Fftitf Titf s o O-fagf^ h a tsdbeok. 
rsted in the i-'nu riv untried ,Y ” 



/ am inter- 



Met' tuns Icitt ^rawing 
Kki'trli’Ul Cn^Lncerlnif .. 
Mechanical EuglDuerltiK ,, 
..Telephone Practice 
Telegraphy 

Sh yet Me till Patfn D raft' tf. , 
I k-ikl mpr L Tentilatluu amt,, 
Plumbing 

.Slat to nary t'-h gincer l ng 



,..Bt rnrtnral Drafting 
„ .Locomotive iinEineertne 
„ Civil Engineering 
...Marine Engineering 
_ Architecture 
, Test 1 1 fa 
, ,< 'ullege Preparatoryi'cniTM ! 
{lit El in}? fur ent ranee to 
f ruriiu f rLntr school) 



jV(j me 



Address i 

AMERICAN SCHOOL OF CORRESPONDENCE* 
3k! 6-26 Armour Atc,, CHICAGO, ILL 



1100 
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This } carat com* 
mcrcial per- 

fect diimoibilm in 

14 let, solid tm 

mounting 1 , 

$30.00 

fee at) 



PRICES nr&HT 
GOODS SIGHT 
CQHOITIWfS SIGHT 
IT S ALL RIGHT 



Let uj send yen 
Witch or ft i ci g 
shown, upon terms 
itnii-.'aied. Remit 
First payment v. i'h 
Hjfdet or have l he 
goods sent (<.r Jn- 
speetkm C- O. D. 
n rnt payment, bal- 
iricc monthly. 



Gents' O, F. 12 or 16 siie or 
ladies 6 size plain or engraved 
20 year tfolel rilled case, with 
Elgin Or Waltham ib g a 

movement. - . IZnuU 



OUR ATTRACTIVE 
CATALOG TREE, 
As-k For Ho PJ| 



lIIAMQNQ m FORT FflS- WATCH JOBBERS 

Eck. lt»2 — 215 PTI i Stall St.Chcatf 



PAT NO W 





ft 


pfjR 




y| 


pff y / 








\ V. ' ^Tr : 'Jr 








CONCRETE 
LAWN VASES 

Suitable for the Campus, Park, 
Lawn or Church Yard, The illus- 
tration hut faintly portrays the 
beauty of this vase, Well 
made of beat concrete. 30 
in. high, 22 in. aerogs top 
of bowl, 14 in eh bate. 
Shipped securely orated for 
our Special Introductory 
Price of only $5.00, 

Extra special prices in 
quantities of one dozen or 
more ordered at one time . 

We manufacture the ma- 
chines that make these 
vases, also our Concrete 
Hitching Post. A rare 
eh an oo for men of small means to get into a 
profitable business. Write for descriptive 
booklet of the Medina Special Molds for 
making Vases and Hitching Posts, It is sent 
frae. Write today, 

MEDINA CONCmi CO,, 28 Court Si, Medina, Okie 




A Chinee for 
YOU to Make 
Money, 



2341 




Diamonds on Credit 

Here arc a few exquisite articles of choicest quality from 
our enormous stock of jewelry. 

Any honest person can open an account on our regular easy 
terms: 20% down, 10% per month 

Order by number from the illustrations, or send for catalog 
if wider selection is desired. We will ship for examination. If 
you do not find our goods a finer value than your home dealer 
can furnish, send them back. 

if perfectly satisfied, pay to the express agent one-fifth of 
the price and remit the balance to us in eight equal monthlv 
payments. We pay all transportation charges. Every diamond 
is guaranteed and is exchangeable at full price for more expensive 
goods. Bank references upon request. Ask for Catalogue No. 3 

J. M. LYON & CO. Established 1(143^- 

T 1 -T 3 NASSAU STREET, - - NEW YORK 

2585- Lion Signet Ring, . . ... .t $ 9,00 

234! Cluster Ring, 12 Diamonds and Opal. , ............ 20-00 

2165— Flat Belcher Diamond Ring ... + ........ , 85,00 

2145 — Tiffany Diamond Ring. 25,00 

2157— Flat Belcher Diamond Ring 25,00 

2140- Hoop Ring, 2 Diamonds and Ruby, 3000 

2875 — Open Face Watch, gold filled 

X case . . , , * , , * . . * * 1 5.00 SJ 

2120— Engraved Belcher Diamond 

Ring. 200.00 a > 

2149— Tiffany Diamond Ring 60.00 

2315 2315 — Lion's Head Ring, ruby eyes, 

diamond in mouth 35.00 J 








Just a Gillette Safety Razor 

soap and brush—and in 2 to 5 minutes 
the harshest beard can be smoothly 
shaved from the tendcrest skin, with greater com- 
fort than you have ever experienced from your 
pet razor or your favorite barber. 

Yet the cost is less than 2 cents a week for a 
perfect shave every day in the year. Think of the 
money and time the Gillette Razor saves its ONE 

g— ^ - I - . . - — — ^ , _ 

MILLION satisfied users I 

NO STROPPING NO HONING! 

ALWAYS SHARP 

Gillette double -edged wafer blades are so hard and keen that each blade 
gives an average of more than 20 perfect shaves. When dulled, throw away a*, a 
used pen. A new blade inserted in a second. Extra blades cost SO cents for ten. 

THE FINEST RAZOR IN THE WORLD 

The Gillette Razor h built like a watch, and its sturdy frame will last a 
lifetime. If you could visit the Gillette Factory and see the minute care with 
which each individual blade is tempered, ground, boned, stropped and 
then tested with human hair as a barber tests his blade, you would 
understand why the Gillette Razor is no to be compared with any 
other razor ever made. 

Pmnsi Trt|»lc liltcr-pUjed holder and LUti-md bladfs f?* Itfi, i Hrdgci) 3n * hihd- 
(CTT.r IraUsrr {lit. JS. Sundird tnmbinaticm sr t with l.-rple si iver- placed map ind tvtuih 
holdcti, Sv .50. other Kt« in £dd *nd pjiver. EiCra blides. 10 (or SOe. 

Sold by Drug* Cutlery' Mid Hardware dealers everywhere, most of 
whom make the 50-day Free trial offer. If yours wont, write us and 
we wilL 

Write today fn>r illustrates booklet. 

Gillette Sales Company, 211 Times BItig. t New York 



Ewt 
Size 
of the 
Gillette 
Safety 
Razor 
Ready for 
u»e 

T riple 
Silver 
Plated 



GillHto 

Ploying Curd a* 

Fur 23c, 

flilvflr or Hijimpa Jimi the 
nu urn of a fri«Tti| wh<’ dofri 
lint iis^ tins GlllrtU TUlEnr. 

we wt'dtn any addr?** pn*o 
paid a full [fiu-'k «I flrfU'vnt 
i'itr4>s: ri'itin.1 cor 
tier, until ciian#, celluhnld 
Ei i Li-H 1 1 . 1 1 l Il:i it 1 9 HOI ,n- ^u]i| 

finbiiJiHs-iE leiiUoTiTtc ln!C j 
HOGpC CftBe. .St* ml Kiitiiy. 





Are You One of the Crowd of 

Poorly Paid Men 

who have looked at the coupon of the International Correspondence Schools, and 
wondered what it held in store for them, but* who through neglect, or doubt, or 
indecision have passed it by? 

If so, colds out of the crowd NOW. (let ahead of the others* Reach upE 
Mark the occupation in which you wish to succeed and give the I. C* S. an oppor- 
tunity to help you as they have helped tens of thousands to earn more salary y to rise 
th the 7(0 rht, fit hate enterprises of their own* Don/ decide that your case is an 
exception until you have asked about it. Then your only regret will be that you 
did not ask before. 

The 1. C. S. is an institution with an invested capital of $0,000,000, devoted 
entirely to ihe welfare of people who must help themselves* p hieing in their hands the 
power— the ability to become of more value to themselves and others. 

The rise of those who have been helped by the J. C. S., as told by themselves in 
the book " llHIl Stories of Success/ 1 reads like romance. This book* as well as infor- 
mation of inestimable value to you* is absolutely free if you fill in and mail the coupon. 






international Correspondence Schools 

Bos SCll IN TON. I'A, 

Flea ! r ^TpJaln. nr It ll nul I U Tibet <tH my fjrtrt b(j« 

1 in nusi r V Si .1 I art: *r saliiry In 1 hr ; itiliciq 

'urinTr- ■■ 1 1 1 [_ hi 1 markcej X. 



Bf'Dkkttp^r' 
fi t cn(t|i r n phet 
A(tvcrctftems m Writer 
Show-Card Writer 
Window Trimmer 
Urnamefili] lie s ijf : : <• r 
1 llij^tritor 
Civil Sefvlrf 

CtlCmiiH 

Tetlilr MO Supt. 
EEoctrlclin 
E kc i fkitJ p 1 1 (j| r r 
Foreman ! "lumber 


Meih.m. Ur* tinman 
Telephone Enjfinter 
E tp£ 1 4 1 s ! J ptg Sy pi > 

Mr than. Enurtieer 
Surveyor 

SlaliOflary Knglfieer i 
Civil EnsWer 
Btf iUlnp Contractor 
ArgiiEieL-'t liraftiEMl) 
Archil eel 

Sc ru c t u ra | F.n jii n ee r 
ICrIJgt T ti ;? 1 fi a-pr 
Mini rig 1 IL Tiff 1 fleer 


JViJWZ 


Strrr.t ami JW*. 


City 


State. 
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10 CentH a cop? 
SI rini n yo^ir 



IS BALLOONING SAFER THAN RAILROADING? 



Figures Show Travel Twice as Dangerous to Passengers as Ten Years Ago 



Is the work of the aeronaut safer than that of the trainman on American raib 
roads? Is there less chance of being killed in steering an airship than taking a train 
over a division? It would almost seem that such was the fact, judging by the recent 
report of the Interstate Commerce Commission. The startling statement is made that 
the ratio of both killed and injured to the total number of passengers carried is 
twice as large as ten years ago. In other words, It is only half els safe to travel on 
steam roads now as a decade since. 

What it means to he an employe in the operating department of a steam railroad 
will be understood In the following terrible showing: 

In ISOS one empfoye was killed out of every 411 employed. 

In 1905 one employe was Injured out of every 21 employed. 

In the above figures employes in every department are counted, including the thou- 
sands engaged in the safe occupations of clerks, telegraph operators, depot men, etc. 
When the score is counted among the men actually engaged In operating the trains — 
that is enginemen, firemen, conductors and other trainmen— the rate of fatalities is 
astounding. 

In 1905 one trainman was kilted out of every 133 employed. 

In 1905 one trainman wa& injured out of every 9 employed. 

With the increased use of heavy and vestl buled cars; improved air brakes ; steam 
heat in place of stoves; gas and electric lights; gates and fences in depots; block 
signals; double tracks; electric headlights, and other safety devices, one would suppose 
that, however dangerous might be the position of the trainmen, that the passenger 
had been very materially safeguarded, A statement that it was twice as safe to travel on 

the passenger trains of ten years ago than today would find few hearers who would 

believe it; and yet such is the fact, according to the best government authority. Ill 
proof of this assertion note these figures* 

In 1905 one passenger killed to each 1,375*656 carried. 

In 1895 one passenger killed tn each 2 ,984.832 carried, 

¥ n 1$D5 one passenger Injured to each 70,655 carried. 

In 1&95 one passenger injured to each 213,651 carried. 

The ratio of fatalities to passengers carried more than doubled, and of passengers 
injured more than trebled. When computed on the basis of passenger miles traveled 
we find- 

in 1905 one passenger killed for each 44,320,576 passenger miles. 

In 1395 one passenger kilted for each 71.696.743 passenger miles, 

When stated in another form the showing Is apparently a good onc f for during the 
year 1905 there were carried as passengers 738,834, $67 persons, or about eight times 
the population of the entire United States, and of this vast army only 637 were killed. 
But while tills by itself would seem to be a commendable record, It is overshadowed 
by the other statements showing an increase In ten years of 100 per cent killed and 
300 per cent injured. Nor is 1905 an exceptional year, for it shows more deaths and 
accidents than 1904. 

Is the percentage of death and danger going to continue to Increase with the inevit- 
able increase in the number of passengers? The American people travel more each 
year and will continue to do so as the country becomes richer and more densely 
populated. 

And what Is the explanation of this retrogression? k ii in the higher speeds, or 
the heavier engines and cars, cr the crowding of too many trains on too few tnicks? 
Has the big locomotive outgrown the factor of safety of bridges and tracks? It would 
hardly seem to vest with the employe®, for never in the history of American rail road i 
has there been so high a grade of employes in the service as there ts today. 

Then what is the reason? 
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MOTOR SWIMMING WITH FOOT AND GAS ENGINE 

POWER 



swim, and, of course without physical exer- 
tion. Air bags are used to float the ma- 
chinery. 

An American ha® also invented a swim- 
ming machine, but in his case the swimmer 
must furnish the motive power himself 
This device is capable of considerable speed 
with comparatively small effort. The oper- 
ator stretches at full length upon a float 
w T hich is pointed at the forward end. The 
propeller is driven by gearing driven by 
means of foot pedals similar to the pedals 
of a bicycle. Another float over the machin- 
ery serves to support it in the water. This 
arrangement permits the swimmer to keep 
his head out of water and to undertake long 
distances. When tired one has simply to 
cease working the pedals until rested. 

The machine is constructed of nickeled 
copper, aluminum and bronze metals, and is 
from 5 ft. to ft ft, ft in, long. The swimmer 
is carried forward 3 ft. for each revolution 
of the pedal shaft. The gear is 6 to 1. The 
weight of the machine out of water Is only 
25 lb. It is the inven'ion of a physician, 
w ho states any one tan learn to use it in a 
few minutes. 

— ■ — *- -*■ ~+ 



What with automobiles and motor boats to 
ride in, motor skates to walk on, and a 
screw propeller to push a swimmer through 
the water, it begins to look as though the 
class in physical culture had little to do but 
enjoy itself, while a gasoline engine does 
the work. Of all the varied applications of 
the gas motor the swimming outfit is the 
most unique. Its utility would seem quite 
doubtful, but as a curiosity or amusement 
it is w'orth knowing. 

M. Constant ini, of Paris, w ho invented 
the motor skate, has brought out a motor 
swimming device which, the Scientific 
American says, consists of "a waterproof 
casing containing a gasoline motor winch 
drives a screw. The machine is strapped to 
the swimmer's back and propels him through 
the waiter" at a rate faster than he would 




INTERNATIONAL BALLOON RACE 



The international balloon race occurred! 
October 1, with If* entries* and w r as won by 
an American, Lieut. Frank P. Lahm, after 
a flight of 415 miles from Paris to a land- 
ing 50 miles north of Hull, England. Seven 
of the contestants failed to cross the chan- 
nel and made landings hi Trance, Santos 
Dumont was one of these, being obliged to 
descend for surgical treatment of his arm, 
which was badly torn, Lieut, Lahm, who 
belongs to the Sixth cavalry, U. $. A., 
started to cross the English channel at 11 
p. ru. and at 3 a, m. was over England, 



GdsoHne Motor Outfit 
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FEEDING AN OCEAN GREYHOU NO, — The supplies for a single trip include: Coal. 5,000 

tons; beef T 13,000 lb,; mutton, 2,200 lb.; lamb, 1,200 lb.; ham, 600 lb*; pork, 900 lb.; veal, 1,200 Ib.f 
Seer, 375 bbl.j^nd 3,000 bottles; milk, 2,200 qt,; Ice cream, 300 qt.j Ice, 40 tons; butter, 1,300 lb,; 
cereals* 600 lb,; eggs, 1,700 doz,; fowls, 6,000; potatoes, 175 bbl; tongue, 4QC lb.; vegetables, 75 bbt; 
lettuce , 200 dor,; flour, 9Q0 bbi; yeast* 350 lb,; fresh fruit, B,500 lb.; oysters, 40 bbl.; fish, 1,700 lb. 
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DECADENCE OF TIN ROOFING 



The tin roof, which has fallen into dis- 
repute and disuse, is made the subject of an 
editorial in the American Artisan, which 
explains the present condition as a result 
of using poor material — a consequence of 
intense competition. 

The statement is made that the good tin 
roof is still one of the best, and that no 
better tin plate is made in the world than 
right here in the United States. "Nothing 
in roofing is more meritorious in all ways 
than a tin roof correctly made and laid and 
containing absolutely good materials.” 



A MOTOR WIND WAGON 



Tests Engines for Air Ships 



A "wind wagon" is what G. H. Curtiss* 
of II amnion deport* N. Y., calls the peculiar 
looking vehicle of which two views appear 
in this page, The machine is no idle fancy, 
but was built with a definite purpose. Mr. 
Curtiss desired to make a series of experi- 
ments with propellers for air ships, and 
wisely concluded he could work faster on 
the ground, and that a device which would 
run a vehicle on wheels would certainly 
push a gaa bag through the air* 

And so the wind wagon was conceived 
and built, The frame, which is of wood, is 
both light and strong, and the wheels are 
of the ordinary bicycle type. It is a 3- 
wheeler, steering being accomplished by the 
forward wheel. The motor is a 2-cylinder, 
air-cooled gasoline of the V-type, such as 
have been generally used in air ship work, 
and is placed below the propeller shaft and 
as near to it as possible. The engine belts 
to a driving wheel on the propeller shaft, 
which reduces the revolutions of the pro- 
peller to 250 per minute. 

Mr. Curtiss says: "The machine, although 
of no commercial value, is thoroughly prac- 
tical and will easily run at the speed men- 
tioned, 30 miles per hour. The propeller 
is G ft, in diameter and has a pitch of about 
5% ft* I believe this form of propeller is 
most efficient for aerial navigation., having 
arrived at this decision after much experi- 
menting. It is needless to say that the rig 
is a great horse scarer, and blows up a 
great cloud of dust when passing along 
the road, and will even pull the leaves from 
the trees where the branches are low.” The 
machine complete weighs 300 lb. There is 
no patent on the idea and any of our read- 
ers who have a small gasoline motor can 
build their own craft from the suggestions 
given in the illustrations. An ice boat can 
also be driven in the same manner. 

The same idea has just been utilized in 
France, where M. Archdeacon, of Acheres, 
applied the propeller to a motorcycle. In 
his case the propeller w r as carried in front, 
which had the effect of pulling Instead of 
pushing. The entire outfit weighs 160 lb. 
and made a speed of 4914 miles per hour 
over short distances. The tests were re- 
quired by the authorities to be made on 
secluded roads, for the French horses go 
wild as the big whirling blades come toward 
them. 
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ARCH OF COAL AND COKE 



The one-hundredth anniversary of the 
‘own of Connellsvllle, Pa, t was celebrated by 
tiie erection ol a double arch built of coal 




Arch Built <i( Fug| 

and coke* for the production of which the 
town Is noted, At night the arches were 
illuminated with hundreds of electric lights. 
*— •--+ 

CHEAP PORTABLE BOAT MOTOR 



A portable outfit weighing complete only 
35 lb. can now be bad for use on row boats. 
The outfit is so compact and light it can 
be carried in a trunk or by the hand and 
on arrival at destination requires only a lew 
minutes to attach ready for use. After a 




Row Boat Motor 



person has placed the motor on a boat once 
or twice he can do the work in three min- 
utes. The only tool required Is a small 
wrench. The illustration shows the manner 



of fastening to the boat and the gearing 
connection to the propeller shaft. For duck 
hunters, fishermen, and families spending a 
few weeks at a lake, or visiting different 
places each year such a motor would prove 
a great convenience. The tank holds a sup- 
ply for 60 miles which will cover ordinary 
requirements for one day. A speed of about 
5 miles an hour can be made. The outfit is 
co m p a rat i vel y 1 n e xp en s i ve. 

* — *--+ 

TRACK TELEPHONES ON BAVARIAN 
RAILROADS 



Nearly alt the lines of the Bavarian state 
railways are equipped with a telephone 




Trackman Tclfip honing 



service which can be used at any point. 
Trains, track foremen and others are sup- 
plied with small portable Instruments which 
enable connection with headquarters. The 
system offers many advantages in every-day 
use as well as for emergency cases. 

A single copper wire carried on the tele- 
graph poles is used in connection with the 
track rails. The portable instrument is con- 
nected to the overhead wire tqr means of an 
extension pole, and to the track by a clamp, 
which can be done in a few seconds. The 
telephone is then ready for use. The ad- 
vantage over a telegraph instrument is that 
any one can use the telephone. 



nos 
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REMARKABLE ACCIDENT— THE BALANCED COAL CAR 




Not one time In ten 
thousand could the accl 
dent to a train terminate 
as did the one illustrated. 

A string of twelve steal 
oars, each loaded with 60 
tons of coal, broke away 
and ran down hill to the 
dock at Conneaut, O. A 
strong buffer bad been 
built to prevent cars from 
going too far, but this 
string came so fast that 
two cars went up and over 
Into the water. 

The third car by chance 
stopped in such a way 
that a perfect balance was 
maintained. 



LIFE OF ELECTRICAL ^MACHINERY 

The very great increase in efficiency of 
electrical machinery during the past 15 
years has resulted in the throwing out of 
millions of dollars' worth of apparatus be- 
cause improved types were so much more 
economical. While improvements will doubt- 
less continue it must not be expected that 
further economies of operation from im- 
proved construction will continue in any- 
thing like the ratio of the past decade. This 
makes the question “What is the life of 
electrical machinery?'* one of more eonse- 
quence than formerly. 

Sir William Preece. an eminent English 
expert, recently made a report respecting 
the municipal works at Bristol, and from 
this report the Electrical Review, New 
York, condenses the following; 

“In his opinion, the life of the dynamos 
and alternators is SO years, and the residual 
value 8 per cent. The life o£ the armored 
cables is 35 years, with a residual value of 
15 per cent. The life of motors is put at 25 
years, and their value at the end of that 
time at 9 per cent. Compare these figures 
with the similar ones for other parts of the 
equipment. The water-tube boilers, for ex- 
ample, are given a life of 25 years and a 
residual value of 5 per cent. The engines 
and other machinery are given 25 years and 
a residual value of 6 per cent. It is evident 
that, according to this report, the electrical 
machinery has a longer useful life than 
have other moving mechanisms, and this is 
to be expected if one considers the charac- 
ter of the work performed. 



“A few other figures from this report may 
be interesting. Storage batteries, for exam- 
ple, are given a life of 15 years, with a re- 
sidual value of 10 per cent— figures which 
will, doubtless, be a surprise to many." 

— » ♦ ■ ♦ — — 

MOUNTAINS OF FLAX 



The consumption of flax in the manufac- 
ture of binding twine, rope, etc,, is increas- 
ing so rapidly that special effort is being 
made by the manufacturers to induce the 
planting of vast fields, Michigan is taking 
up the culture of flax on a large scale, one 
company alone contracting to take the entire 
product of 4,000 acres. The illustration 
shows one of the many mammoth stacks of 
flax which is heaped up In great piles 42 ft. 




Stack 460 Feet Long 



high, 50 ft. wide and 460 ft. long. The pho- 
tograph is furnished us by the Summers 
Fibre Company. 
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CHICAGO’S UNDERGROUND FREIGHT RAILWAY 

Vast Electric System honeycombs the City-” Freight, Mail and Building Mate- 

rials Moving Night and Day 



While New York, London and Paris are 
hauling their passengers through subways 
under conditions of greater speed than com- 
fort, Chicago has reversed the order and is 
now diverting its teaming traffic from the 
streets to its system of underground elec- 
tric lines. This change not only permits of 
continuous movement of freight commodi- 
ties during every hour of the night and day, 
regardless of weather, hut it is relieving the 
congestion of street traffic, which in the 
business district had become almost unbear- 
able. 




Method of TuoneJ Construction 



First, J4 In. 41 1 concrme \$ placed in Iwttomr FErp- 
Each hy 5-fn- t Embers aru used |o furiu recess In order 
to Iny ibe 50’ lb. rails. On top 5-In. by 5-In. timbers 
' 2-1 n, la placed. Then 5- In. nteel channel* wplyb- 

Jnf! JO il. tii the "f cn >t lire placed ft ft. hi “j.'HUTa, T1m?I1 
’ 2 - In. by 0-In. lid^jilnpr E* plui-ed, and concrete r o rn me <1 
he tween Ja£Kln£ and rxcavnUnn. o in. I ri helftlil, JLLl- 
in-jf all Toirla before another section of the 2-li>. by (5 -in, 
Ja pin fed . and so nn until concrete Is all placed. The 
channel r|.bs and 1 Doping are left let place until concrete 
baa bad at lea^t six days to flet. 




Curve to Croas-Llne 



A detailed description of the tunnel com 
struction appeared in this magazine in 
May, 1902, which was the first information 
the public had that the principal streets of 
the city had been tunneled. The boring has 
been done through blue clay, 40 ft. to GO ft. 
below the pavement; the wails and floors 
are made of concrete. Fifty miles of these 
waterproof, jointless concrete tubes are a.1- 
ready completed and new tunnels are reach- 
ing out toward the suburbs. The large trunk 
tunnels are 12 ft. by 14 ft., while the single 




Excavating a Basement —The White '‘X** Is 4-Ft. 
Chute to Tunnel Cara Below 
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Underground Switch Tracks -“Mars ha II Field's Retail 

Store 



track sections are 6 ft. b y S ft. Not only 
is every down-town street tunneled, but 
branches run beneath the Chicago River and 
are extending for miles out on the north, 
west and south sides. The enormous amount 
of excavated material is loaded in the com- 
pany's own cars and carried on trestles far 
out into the lake, where it is dumped and is 
making land that some day will be a beauti- 
ful park where once large vessels sailed, 
When this filling is ended the shore line 
will have been advanced nearly a mile out 
into Lake Michigan. Not only does the com- 
pany dispose of its own waste in this way. 
but in all the business district the excavated 
material from each new building, the debris 
of torn-rlown structures, and the daily accu- 
mulation of ashes from hundreds of steam 
plants find a Quick and economical avenue 
of escape through the tunnel system. The 
manner of loading such debris is clearly 
shown in one of the illustrations. Much of 
the construction material for new buildings 
—in fact, the greater part of it, except the 
large steel members or big stones— ia 



hrought from the various freight houses 
through the tunnels. 

New buildings are now built with three 
to five stories underground, and into each 
retail store is laid a switch track. Coal that 
comes from the mines in cars which open at 
the bottom is transferred by gravity to the 
smaller tunnel cars. These are built of 
steel, the box being 44 in. high, 48 In. wide, 
and 10 ft. 6 in, long. Such a car holds up 
to 15 tons. It is a trip of only a few minutes 
from depot to destination, and as much of 
this work is being done during the night as 
in the day time. The cars of fuel or goods 
are run into the “depot" of the retail store, 
and the next morning unloaded and carried 
by elevators to all parts of the building, 
Two round trips between a retail store and 
any one of the freight depots has been 
counted a good day’s work for a team. The 
same service via the tunnel is performed in 
one hour, the time used In loading being 
about the same In each case, only there is 
no team waiting, sometimes hours, in line to 
receive or discharge its load. 

The enormous saving to shippers and re- 
ceivers is already several million dollars a 




40 Ft, Below Another Store- -Coal Conveyer*! Right 
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Electric Locomotive anil Train 



year, but what it ultimately will amount to 
can be suggested when it is known that there 
Is paid each year for teaming in the city of 
Chicago a sum equal to the gross earnings 
of one of its big trunk railroads with a mile- 
age of over 8,000 miles. 

While the letter mail Is shot between post- 
office and depots in a few seconds by means of 
compressed air and underground steel tubes 
(see Popular Mechanics, February, 1906), 
the hundreds of tons daily of other mail mat- 
ter is now being diverted to the tunnel sys- 
tem as fast as elevators can be put in at the 
railway stations. The big wire screen mail 
wagons which for years have lumbered heav- 
ily along the streets day and night are rap- 
idly disappearing and will soon be a thing 
of the past in Chicago, Underground side- 
tracks beneath the main postofllce furnish 
loading places for the sacks which are slid 
down from the sorting looms, and a train 
of several cars can he loaded in one or two 
minutes. An electric locomotive makes a 
flying trip and a few minutes later the cars 
are going up in big elevators at the proper 
depot and the mail sacks loaded Into the 
railway mail cars. This means that the 
mails can he held open fully a half hour 
longer than when hauled on the street sur- 
face in wagons, besides avoiding the fre- 
quent delays from open bridges, blockades, 
fires, etc. 

Trains hauling freight are run at about 
to miles per hour, but mall at a much higher 
rate. The cars are specially built for tun- 
nel service and have hopper bottoms, or 
folding sides, or ends, according to the con- 
tents to be hauled. The present equipment 
Includes 82 electric locomotives, operating 
with the overhead trolley system, and 650 



freight cars. The equipment is steadily 
being increased. The track is 56-lb* rail laid 
to 24 in. gauge, The capacity of the road 
is expected to be about 40.000 tons every 24 
hours. 

From the roof of the tunnel are hung 
large lead covered cables containing the 
wires of the company’s public telephone sys- 
tem. Probably the most remarkable fact in 
connection with the entire enterprise Is that 
it has thus far been accomplished without 
the loss of a single life or even the serious 
injury of any of the workmen. Pockets of 




At the Union Depot the Mali la Elevated Ln a Con* 
veyer, but Sent Down Through a Chute 
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quicksand are frequently encountered while 
boring and often compressed air has to be 
used to keep back the water, but notwith- 
standing so great an excavation has been 




made within a few' feet of the foundations 
of the tallest office buildings, no disaster has 
occurred. 

The completion of the system contem- 
plates 100 miles of tunnel. When this is 
done the pavements will last longer because 
relieved of their greatest destructive force, 
the streets will be clean on account of dirt 
and ashes no longer being spilled In transit, 
and also will be for the safe and unrestricted 
use of the people. 

A DIRECT READING NOZZLE 
PIEZOMETER 



The device here illustrated will indicate 




The Piezometer In Use 



immediately the nozzle pressure of a stream 
of water and give the number of gallons 
per minute discharged from the ordinary 
standard nozzles of 1-in., 1^-in. and 1 % -in. 
bores. 

The pressure is transmitted to the gauge 
by means of a small tube, about in. on 
the inside, says the Engineering News, and 
registers the pressure in the usual manner. 
In addition Lo the regular pressure- index 
on the dial, there is a scale which indicates 
the discharge in gallons per minute, thus 
obviating the old practice of consulting 
tables or using formulas. 

* 

MELTED LEAD FILLS BASEMENT 



Then Coats In One Sal Id Black Weighing 1,000 Tana 
'■■Sawing' with Electric Arc 



When the fire swept over San Francisco 
a great smelting company had 1,000 tons of 
lead, tin, zinc and other soft metals stored 
in its warehouse. Beneath the building was 
a very deep basement and Into this the 
melted metals poured, and afterward cooled 
into one vast, solid block of metal." How to 
remove and recover these metals was a prob- 
lem, Various methods were tried but all 
proved too slow and expensive until a local 
electric company took hold. The metal Is 
nearly 4 ft. thick and covered the entire 
door. 

The plan employed was that known as 
the electric arc process which w as described 
in detail in Popular Mechanics May 17, 
1902, and consists in cutting channels at 
frequent Intervals* The heat and light from 
this arc is so Intense the operators must 
cover their faces with heavy masks of oil- 
cloth, and wear gloves. Small windows of 
specially prepared glass are made in the 
masks to enable the workmen to see. The 
crew engaged in this work present a most 
unusual sight and are constantly watched 
by large crowds from a safe distance. 

As fast as the blocks of metal are cut 
out they are hoisted by derricks and sent 
to the smelter. 

The same process is also being used in 
cutting up large beams of structural steel 
which are bent and twisted in the ruins. 
By means of the arc a 15-in. girder is cut 
in two In 20 minutes. To have cut it with 
a band saw would require several hours of 
hard w'ork. A current of about 250 amperes 
at from 90 to 100 volts is used. At several 
points in the city where service wires do not 
reach, a current is secured from a portable 
generating outfit using a gasoline engine. 
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NO KNIVES FOR MAN AT WHEEL 



The loss of many English fishing boats is 
now believed to have been due to the fact 
that the man at the wheel carried in his 
pocket a specially forged fisherman's knife, 
These knives possess strong magnetic prop- 
erties sufficient to deflect the compass needle 
two or three points. Many wrecks have oc- 
curred while steering apparently a true 
course, and the discovery of the knives is 
now believed to account for many wrecks. 



REGENT AMERICAN LOCOMOTIVES 



The illustration shows two interesting 
types of locomotives recently turned out by 
the American Locomotive Company. The 
first, No, 102, is of a consolidation type with 
wide firebox and piston valves, for the Den- 
ver, Northwestern & Pacific. This locomo- 
tive is equipped with a smoke hood for use 
in snow sheds and tunnels* Weight of en- 
gine, 209,500 lb.; weight of tender, loaded, 
134,300 lb, 




few -Wfc 
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Two Modern Locomotives 



TEACHING FARMING BY MAIL 



Correspondence courses by mail arc recom- 
mended by the land commissioner of one of 
the big granger railroads. The result of 
experiments in this line have been so prom- 
ising that it is now planned to have the 
state universities and agricultural colleges 
take up the work. The plan contemplates a 
four-year course, the student to use one acre 
of land per year in connection with his 
studies and to keep records and report re- 
sults. 

The scheme has already received the en- 
dorsement of the governors anu state univer- 
sity presidents of Illinois, Iowa, Nebraska 
and Missouri, The instruction is to be prac- 
tically free. 



No* 1622 is a Lehigh Valley, 10-wheel, 
with, very wide firebox, designed for fine 
anthracite coal. Weight of engine, 19$ ,2 00 
lb.; of tender* 151,900 lb. Carries 7*500 gal. 
water and 12 tons coaL 

CARE OF PNEUMATIC TIRES 



if a car is in daily use. the tires should, of 
course, be left inflated always, and it is not 
necessary to jack up the car. says Automo- 
bile Topics. If, however, the car is to re- 
main for some weeks without being used, it. 
is well to jack up the wheels until the tires 
are free from the floor. and t.o then allow a 
portion of the air to escape, relieving the 
fabric of practically all tension. 
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' FIRE FLY 5 WATER DANCES IN BERLl N — Lamplipht dances in the water form a bril- 
liantly picturesque feature of the festival of the Berlin Swimming Club, Each swimmer, men and 
women aiike, adorns his head with a lighted Chinese lantern^ the merry crowd then swim in pro* 
cession from the bath hou&ti and at a signal from their commander perform various evolutions, 
the figures being, as It were, outlined in fire Upon the waters. Large numbers of people delight 
In the spectacle, and the wonderful effects produced display considerable skill on the part of the 
performers. 

j 0 jSJ 



SAN FRANCISCO FIRE DISCOVERS 
NEW PROCESS IN TREATING 
CHAMPAGNE 



Hundred Thousand Bottles United In a Million Gallons 
of Sherry 



At the time of the San Francisco Hire last 
April. 100,000 quart bottles of choice Cali- 
fornia champagne boiled for over 45 hours 
in a million gallons of sherry. The result 
was the production of 10 t 000 qt. of cham- 
pagne of rare flavor at a cost, however, 
never before expended on a like quantity. 

The sherry was contained in 80,000-gal. 
casks on the upper floors of the building of 
the California Wine Association, T he fire 
destroyed the casks and the flood of sherry 
poured Into the cellars where were stored 
the 100,000 bottles of wine. The fury of the 
flames soon heated the sherry to boiling 
point, and the boiling continued for two 
days and nights. When cooled the sherry 
was found to he filled with extraneous mat- 
ter, and worthless, so it was pumped out 
into the streets. Then it was found that 
10,000 of the bottles of champagne were un- 
broken and that the unparalleled process 
had imparted to the wine a rare flavor. 
Win© experts are now testing out the '‘boil- 



ing process/’ and the result may be a revo- 
lution of the methods of this industry. 

♦ • ♦ 

SWISS DINNER HORN 



This queer contrivance, which looks like 
a mammoth clay pipe, is a big horn whose 
notes can be heard for miles. It is used by 
the landlords of the Swiss mountain hotels 
to sound the call to meals. 




"DJnnerhj Ready*’ 
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HOUSE RAN DOWN MOUNTAIN 
SIDE 



A one-story house, which was being moved 
on rollers at Butte, Monti recently, got 
away from the movers and wrought havoc 
and ruin fora distance of three blocks. Butte 
is located on a steep mountain side, and so 
the runaway house, operating under New- 
ton's law, went down hill. It killed four 
horses, tore down poles and wires and 
wrecked vehicles, but was itself undamaged, 
+ » ♦ — — 

DITCHING WITH MACHINES 



Digging ditches by 
hand, except for short 
distances, is being sup- 
planted by machines. 
Few occupations are 
harder on the workmen 
than excavating 
trenches, especially 
under a hot sun. The 
modern method, which, 
is at once greatly quick- 
er and cheaper, Is to 
use a gasoline engine 
outfit. These machines 
are now mEide in small 
sizes for light work, 
such as farm and road 
drainage, T h e i 1 1 u str a- 
tions show T two view's of 
duch an outfit, which is 
operated by a 7-hp, gas- 
oline engine, A 'mall 



Ditcher at Work 

the engine, which is on the ditcher, winds 
the cable on a drum, thus drawing the ma- 
chine forward as fast as the excavator 
opens the ground. A ditch such as is used 
for laying tile, for instance, 10 in. wide and 
3 ft. deep, can be excavated at the rate of 
ISO ft, per hotu% 



Side View of Ditching Machine 



POTAS1MITE-A NEW EXPLOSIVE 



A new explosive, said to rival dynamite, 
has been perfected in Monterey, Mexico, and 
is being used by the Mexican Central ReiiI- 
w'ay, A factory for its manufacture in targe 
quantities is being built, Fotasimite is pro- 
nounced safer, cheaper, and more powerful 
than dynamite. Those explosives based upon 
nitrogen produce a gas that necessitates 
abandoning closed works, such as a mine or 
tunnel, during the explosion, and the labor- 
ers can not return to work for a long time 
thereafter, depending upon the facility for 
carrying off the gas. Potasimite is said to 
produce no obnoxious gas, the only precau- 
tion being for the workmen to get out of 
the way of the flying particles of the blasted 
rock. 



steel cable is carried 200 ft. ahead of the 
machine and anchored to a post or tree* and 
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PROTECTION AGAINST TEREDOES 



What seems to be complete protection of 
submerged wooden piles against the unseen 
but rapid ravages of the teredo and similar 
marine wood borers has recently been in- 
vented. Previous efforts have been in the 




Three Years* Work of TereJocs On Piling 



the sand from being washed out by wave 
action during a storm. 

Marine borers in a number of localities 
attacked and rendered useless creosoted piles 
in from fifteen months to fifteen years. 

The teredo attacks a pile at all points 
from the high water line to the mud line 
or bottom t and to live must have free access 
to sea water. This is proven by the fact 
that the teredo has never been know’ll to 
work below the mud line. 



EASILY PROPELLED MODERN 
BICYCLE 



At a recent Paris exhibition a number of 
bicycles of modern construction were shown 
which possessed features entirely new. The 
one illustrated has a jointed frame and also 
a spring, It, which is placed between the 
pedals and a point on the frame, with a 
resultant elasticity which greatly reduces 
the motive force required to propel the bike. 
Fig. 2 shows the gearing at the pedals in de- 



line of creosoting or inclosing the pile in a 
vitrified tube made in ring sections, and 
this last method, while the most effective, 
could only be employed when the pile was 
driven and before any further construction. 

A new invention uses a lock joint pipe, 
made of cement, divided longitudinally into 
halves, which are fastened with a key. The 
joint is then sealed absolutely tight so the 
joint will hold the finest sand. Sand has 
been found to be the most practical filling. 

After the sand has been allowed to settle, 
the tops of the pipes are sealed with a thin 
coating of cement mortar, which prevents 




Lock Joint Pipe on Trestle Piles 




Uk>cle Shoe ing Jointed Frame 



tail. The bicycle Is still a favorite vehicle 
with tourists and the improved construction 
has attracted considerable interest 

SHINGLES FOR INTERIOR DECO- 
RATION 



Wood shingles are becoming sufficiently 
valuable to warrant their use in interior 
decoration. A house was recently finished 
in this manner, the rooms selected being 
those in the upper story next the roof. The 
shingles were laid with the thin edge up, 
and, being of cedar, are supposed to make 
the rooms moth proof. 

+ + # 

To avoid the injurious effects on the eyes 
usually resulting from reading while travel- 
ing, sit backwards in the car. 
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COMPRESSED air and electric light helps divers 



Air compressed to a greater pressure 
than thet which surrounds a diver when 
he goes under water has been the prime 
essential to submarine work, and now the 
^ame force has been harnessed and serves 
as his greatest helper. In fact, the sub 
marine electric light and pneumatic tools 
are revolutionizing diving work. 

In sea water especially one has not to go 
many feet below the surface before his 
vision is greatly obscured. But with a 
strong electric light which can be carried 
under docks and vessels, and even Into the 



nail with a rope attached to his wrist and 
passed over the shoulder with a weight at 
the end. As submarine repairs are almost 
always on heavy materials, such as hard 
wood, metals, or stone, the work has been 
laborious and slow, and consequently very 
expensive. 

Now that pneumatic tools have been added 
to the diver's outfit, his efficiency has been 
immeasurably increased. Every hour a large 
vessel is tied up for repairs means a big 
loss, and in time of war the cost of such 
delays cannot be estimated in dollars. 




Crmrtc*? KlflcIriC Marine Mfg. Co, 

Diver Boring Propeller Blade 



hold of a sunken ship the conditions are 
radically improved. In most cases a diver is 
sent down, not for exploration alone, but for 
the purpose of making repairs. This involves 
the use of tools, but a repair job which 
would be easy on shore becomes very diffi- 
cult when attempted under water. In addi- 
tion to the impediment in the free use of 
his arms which his ungainly and heavily 
weighted armor Involves, there is the re- 
sistance of the water to every motion he 
makes. The use of a saw is not quite so 
hard, but to hammer or strike a blow is a 
highly exhausting effort. It is as if one 
above water should undertake to drive a 



The application of this system of labor- 
saving tools to submarine work is one of 
the most important advances in many years. 
No less Important, and In some cases more 
so, is the submarine electric light which en- 
ables the diver to find the object of his 
search. Especially is this true where he 
must enter the hold of sunken vessels and 
make his way through cabins or over tum- 
bled cargo. The great danger in such work 
Is that the air pipe or the life line may 
catch on some obstacle, or even worse, be 
cut In two, in which event his chances of 
coining up alive are very slim. With the 
electric light he can avoid these dangers. 
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CLIMBING TALL STACKS WITH 
AID OF KITES 



Novtt Method of fctepfltHnjf (70- Ft, Chimney— Kite 
Expert Tcffs How It Was [>Mte 



By E* E* Harbert 



Having occasion to make emergency re- 
pairs to the large 170-Et. chimney oE the 
Consumers' Ice Company, Chicago, and flnd- 



After the correct position of the wire was 
obtained the kite was hauled down and the 
cord fastened to the roof of a building, as 
shown in Fig. 2, A releasing device was 
then sent up, which consists of two wings 
attached to a frame, supported from the kite 
string by means of smalt grooved wheels. 
This allowed the device to be blown along 
the kite string in the maner of a * L messen« 
ger” and was so arranged that the contact 
with a trigger near the chimney top caused 




tug that the cost of erecting a scaffold ran 
up into hundreds of dollars and would take 
too much time, 1 decided to use one of my 
cellular kites for the purpose of hoisting 
and attaching a suitable block and tackle. 
As one of the requirements of the under- 
taking was to obtain access to the top of 
the chimney without discontinuing its use, 
it was found necessary to interpose a 25-ft, 
section of iron wire in the kite string, to 
prevent the intense heat of the chimney 
from burning It, A flag was placed at the 
farther end of the wire, as shown in Fig, 1, 
In order to furnish a guide for locating the 
position of the wire, which was nearly in- 
visible. 



a ball of string to drop to the ground, leav* 
ing a double string suspended to the pulley 
and allowing the elevation of a larger pulley 
and rope, as indicated. 

The large pulley was hoisted a short dis- 
tance above the collar of the chimney, which 
was 14 ft, from the top, and the ropes were 
then brought around each aide of the chim- 
ney and fastened to the roof of the adjoining 
building. 

This produced a fairly strong support, but 
not strong enough to bear the weight of a 
map, and still lacking 14 ft. of the top. A 
strong wood and iron hook was accordingly 
made and provided with a pulley at the 
hook end and a piece of rope attached to the 
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ether end, for the purpose of raising the 
hook and making it natch over the top of 
the chimney. After the hook was caught 
on the top. a man was hoisted up and the 
work of painting and repairing continued in 
the usual manner. 

Although it is often required to reach the 
top of a chimney in this way the future pos- 
sibilities of kite Hying are by no means lim- 
ited to this operation. 

The operation of painting and repairing 
the roofs of church steeples has always been 
a serious problem and an expensive under- 
taking. If possible, the top is lassoed from 
the highest window, thus allowing a man 
to climb to the top of the spire and attach 
the necessary tackle, but when there is no 
window near the top It is necessary to 
break a hole in the roof. This has often 
been done In the past, but will probably be 
superseded by the use of kites in the future. 
Kites have also been used for stringing tele- 
phone wires and have proved very valuable 
for that purpose. 



TUNNEL STERN MOTOR BOAT 



American boat builders are following the 
English practice of tunnel stern construc- 
tion, which enables the use of a good sized 
propeller in a craft of small draft. The 
illustration shows a boat built the past sea- 
son for use on Lake Michigan and for ex- 
ploring trips on rivers. The dimensions 
are: Length, 50 ft.; breadth, 10 ft* fj In,; 

extreme draft with fuel and stores aboard, 
14 In. 

The dining room, 14 ft. by 10 ft., is for- 
ward* with folding berths; the engine room 
and cook's galley with berth for engineer 
come next, while the after-end has two state- 
rooms, The bridge deck at the forward end 
is shaded w ith an awning and will accommo- 
date a large party. The power is a 4-cy!in- 
der gasoline engine. The American Ship- 
builder says: 



While the yacht Is not intended for speed 
or rough weather service, she made the trip 
across Lake Michigan in fairly heavy 
weather and behaved admirably, at the same 
time making good speed. This type of boat 
Is between a cruising motor-boat and an out 
and out houseboat, having a part of the 
speed of the former and the good accommo- 
dations of ihe latter. Such a craft is well 
adapted for summer use on our great rivers 
or along the sheltered w r aters of the coast or 

the Great Lakes. 



NOVEL USE OF RURAL TELEPHONE 



A Kansas thresher man, who operates a 
large crew and several machines, has made 
use of the rural telephone lines in a way 
which will prove suggestive with others. 
The nature of his work calls for a change 
of location every few days. The first wagon 
to pull up and move is the office, which is 
equipped w ith a telephone. Immediately on 
arrival at a new place wires are run from 
the field to the nearest rural telephone line, 
and connection made, it is then an easy 
matter to order supplies, repairs, and what- 
ever is needed, from the nearest town. 

Arrangements are also made In the same 
way with the farmer to whom the outfit In- 
tends to move next, and help Is secured from 
as many nearby farms or villages as may be 
required. The actual saving in money to a 
single contractor during one season amounts 
to a large sum, and saves hundreds of miles 
of driving, to say nothing of the increased 
comforts and convenience. 

— r 

QUICK SETTING PLASTER OF PARIS 



To accelerate the setting qualities of plas- 
ter of Paris, add a pinch of potassium sul- 
phate to the water. This hastens the setting 
without injuring the plaster in any w r ay. — 
Contributed by Dr. Carl Possum, Wells 
Block, Aberdeen. So. Dak. 




Draft Only 14 In.-Cmeed Lake Michigan 
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LATEST MECHANICAL FEATURES 
IN FRENCH ARMY 



The recent annual maneuvers of the 
French army disclosed four interesting 
features. One was the mounted extension 
ladder which can be wheeled into position, 
elevated ami a lookout sent up in the same 
time required to imlhnber a piece of field 
artillery. The idea is borrowed from the 
Japanese with some improvements, and can 
be extended to a height of 1 00 ft 
A portable light railway with the peculiar 
steam locomotives, shown In Fig, 2, is for 
transport use of both men and supplies. The 



NEW METHOD OF MAKING CON- 
CRETE PILES 



Now that reinforced concrete piles have 
demonstrated their superiority over wood, 
ei nd the prospect of their general use, the 
new and greatly improved process of man- 
ufacturing concrete piles deserves mention. 

The method, which is patented, uses a 
steel pipe as a form around which is wound 
the expanded metal or wire netting, and 
this is placed in a machine in which the 
pile is made by a rolling process. Files and 
poles have already been made up to 61 ft. 
in length, but lengths of 100 ft, can be made 




Fig. I'-Lookout Ladder 
Fig. 1 - -Portable Tramway 

track ts ready made in sections and has 
only to be placed on fairly level ground and 
connected with fastenings which require but 
a moment to accomplish. 

The new field use of the motor car is in 
transporting water which Is carried in large 
casks, as shown in Fig. 4. The latest 
French siege gun is shown in Fig. 3. 

— — 

COST OF HANDLING IRON PIPE 



The cost per ton for unloading cast-iron 
pipe is the same for all sizes. The cost of 
laying per ton, for pipe under 30 in. in diam- 
eter, is about more than for pipe over 

30 In. in diameter. As a matter of fact, 
ISdn. pipe costs twice as much per ton to 
lay as 48-in, pipe. 



Fig, 3— New Sieve Gun* 

Fig. 4"-Water Wagon 

by enlarging the machine. The cost for 
material and labor of a 61Tt. pile 13 in. in 
diameter is $1 per foot of length. A 30-ft, 
pile can be made and driven for $30, 

*--•—+ 

LARGER CAR WHEEL FLANGES 



The Master Car Builders' Association has 
voted in Favor of increasing the thickness 
of the flange cm a standard cast iron wheel, 
by % of an inch. The increased thickness, 
however, is back from the edge of the flange 
and will not interfere with present frogs 
and switches. The increase In weight for 
a 33-in. wheel is about 15 lb, 

» > + 

The dumb waiter does not take a tip, but 
it often takes a drop. 



POPULAR MECHANICS 



1121 




BRINGING IN A WRECK 



Piece of Steamer Recovered One Year after it Sank 



The strangest craft which ever entered the 
Duluth harbor came in a few weeks ago. It 
was "all that's left" of the once proud 
steamer "Lafayette," which went down off 
Encampment Island* on the north shore of 
Lake Superior* during the great storm of 
November 28, 1905* 

The "Lafayette” was 470 ft* long, one of 
the new steel boats that was considered 
storm proof, and at the time of the storm 
had in tow the steel barge "Manila.” The 
forward part of the steamer pounded to 
pieces on the rocks and the section aft* con- 
taining the machinery, went, down* This sec- 
tion was raised, brought into port by tugs* 
and rhe machinery taken out and put into 



another hulk The picture shows the wreck 
coming through the Duluth canal. 

— ♦ * ♦ 

ALCOHOL FROM CORN COBS 



Government experts have found that I! 
gal. of alcohol can he made from one ton of 
green corn cobs and about 6 gab from a 
ton of the green stalks* These experiments 
were made with a view to making use of 
the waste from plants already engaged In 
canning sweet corn* Ordinary field corn 
shows about the same results. It is esti- 
mated that in the corn stalks of Iowa alone 
last year there were over 1,000*000 gal. of 
alcohol which went to waste. 




IMPORTANT NEW RAILWAY IN CHINA— The new railway connecting Shanghai and Nan- 
kin, China* was recently opened amid great public rejoicing, a special train, decorated with 
evergreens and red and yellow hunting, carried 700 Shanghai merchants, guests of the railway 
corporation, over the line, along which a guard of Chinese soldiers and marines were stationed 
for the entire distance. Firecrackers and bombs figured in the demonstration. The railway 
crosses a rich district and promises to be a profitable venture. The effect of the Innovation on 
the government of Nankin* so Jong opposed to progress In any form* is a matter of great Interest, 
and will be an important factor in determining China’s future development. 
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ELECTRIC FREIGHT LOCOMOTIVES 
AT SPOKANE 



An interesting freight and passenger elec- 
tric interurban road is running out of Spo- 
kane, Wash* The electric locomotives are 



-- . i. 




Trolley U&eJ in Town 



29 ft. long, weigh 49 tons, and will pull 
seven loaded standard freight cars at. 30 
miles an hour; there are four 150-hp. motors 
on each locomotive. The overhead trolley 
system is used, with a direct current of 600 
volts in Spokane, 700 volts alternating cur- 
rent in the other towns, and E,6G0 volts sin- 
gle phase system in the country. In the 
towns a trolley is used; on the high tension 
sections a pantograph collector. The only 




Collector Used in Country 



mechanical operation in changing from the 
direct to alternating sections is to change 
the trolleys. 

— - — ♦ * » 

TELEPHONES VALUABLE IN JAPAN 



The telephone business in Japan Is a gov- 
ernment monopoly and when a subscriber 



dies, his instrument is worth just $400 to 
bis heirs, because there is always such a 
long waiting list of would-be subscribers, 
and the only way to get a 'phone is to wait 
one s turn, else buy out some subscriber. 

Usually the waiting list numbers about 
8,000 and the government has neither the 
instruments nor the working force required 
to meet the demand. No matter what the 
phone 3s to be used for, business or resi- 
dence, the rental Is a flat rate. 

in Tokfo the cost per annum Is $40 gold 
in advance, and there are 22,000 subscribers 
In that city and thousands more who would 
be glad to give $100 for telephone service. 
With the present waiting list alone, in Tokio 
it would be four years before the last man 
could be supplied* 

■ *-*--* 

ALCOHOL POTATOES IN GERMANY 



Germany leads today In the manufacture 
and use of alcohol for light and power. In 
that country potatoes Is the chief product 
from which alcohol is made. The potato 
crop last year reached the astounding pro- 
portions of 1,775,579,000 bu., or more than 
53,000,000 standard tons. Of this amount 
nearly one-half was used in the manufacture 
of alcohol and starch. One-eighth of all the 
tillable land in Germany Is planted to pota- 
toes, which show an average production of 
217 bu. per acre, which sold at an average 
of 27.6 cts. per bushel, or about $00 per acre. 
In France alcohol for manufacturing pur- 
poses fs made chiefly from molasses and 
sugar beets. 

— — 

SAFETY EXPLOSIVE TESTED 



A remarkable exhibition of a new safety 
powder was given at San Jose, Cal., recently. 
For transportation the powder is packed in 
two separate parts, each part alone being 
non-explosive. 

In the demonstration each part was placed 
separately upon a sledge and struck with an 
iron rod, but neither preparation exploded. 
Then the two parts mixed were treated in 
the same manner, with a like result. An 
attempt to explode “sticks" o£ the separate 
parts with a cap and fuse was attempted, 
but only the caps exploded. Then a stick 
was filled with the mixture and ftred with 
a cap and fuse, a terrific explosion follow- 
ing. One and one-half pounds of the mix- 
ture placed in a G-ft. hole drilled in a rock 
weighing from 50 to 75 tons completely 
shattered the rock, pieces being throw-n to a 
distance of 10 to 15 ft. 
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AN EARLY AUTOMOBILE.™- HancQck^a steams coach,, the ■'EVa,'* piled the roads dally 
between Londoo and Greenwich In 1S33, just 73 years ago. The ponderous vehicle resembled 
two stage-coaches on end, with a rear compartment Hke a mail or luggage van. Parcels were 
carried on top also. The Inventor claimed that he could keep up a speed of 10 miles per hour 
with his machine, but the record does not state that he demonstrated the matter. 



WHALE FISHING WITH NETS WELLMAN ARCTIC BALLOON HOUSE 



At Wangamumu bay, on the northeast 
shore of New Zealand, whales are caught In 
big steel nets. The nets are made of %-ln. 
wire rope in 6-ft. mesh and have barrel 
buoys along the edges to hold them close to 
the surface. 

A whale cruising along the shore strikes 
the net and gets his head through a mesh, 
and instead of backing out he rushes for- 
ward and entangles himself in the wire 
ropes. He may carry the net away from Its 
anchorage w ith the momentum of his rush, 
but the buoys impede him, and instead of 
heading out to sea and taking the net with 
him, the whale thrashes about furiously and 
soon gets the wire ropes wound about his 
fins and flukes. The animal thrashes around 
until worn out, then the boats of the fisher- 
men creep in upon him and the harpoo T - 
and lance are used. 

When the whalers give chase in the old- 
fashioned w T ay nowadays powder launches 
are used instead of row boats. At Wanga- 
mu m u all the parts of the w hale are utilized, 
the bones and refuse being converted into 
fertilizer. 



The big balloon-house ori Dane's Island, 
COO miles from the North Pole, for the use 
of the Wellman Record-Herald polar expe- 
ditlon, is still under construction, but the 
great venture is not to take place until next 
summer. The reason for the delay is given 
as the late coming of the Arctic summer 
this year T making it impossible to lay the 
foundations of the house as early as was 
expected, J 

The balloon-house Is 180 ft in length, 
83 ft. broad and &2 ft. high. The space 
it encloses is necessarily free of sup- 
porting columns of any sort. Five 

principal arches and four smaller ones 
braced together by 20 wooden bridges 36 
ft. long are used in the structure and steel 
guy lines give it rigidity; the roof and 
walls will be covered with 5,500 sq. yd. of 
heavy sail doth. 

During the winter a thermal equipment 
for raising and lowering the balloon by the 
Introduction of hot and cold air w'ill be 
added to the air ship and the capacity of 
the gas bag will be Increased by 1,000 cubic 
metres. 
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A LAMPLESS LIGHTHOUSE— This strange 
but Ingenious beacon is Seated at Amish Rotk f 
Stornoway Bay, in the Hebrides, Scotland, it 
is a cone of cast iron plates, surmounted by an 
arrangement of prisms and a mirror, which re- 
flect the light from the lighthouse on Lewis 
island, 500 ft, distant across the channel, 



LARGEST GREAT LAKES CARGO 



What Is said to ho the largest cargo ever 
loaded on the great lakes was put into the 
steamship "Henry H, Rogers," at Escanaba, 
Mich,, on September lSth, It consisted of 
15,081 net tons of iron ore. The vessel draws 
21^4 ft. 

#— ► * 

MAKING BASEBALL BATS 



What becomes of all the baseball bats? 
is quite like the old inquiry of "What be- 
comes of all the pins? 111 At any rate, big fat> 
tones are running all the year round, turn- 
ing out nothing but bats. When one con- 




Sawing intft Hi lit: Is 

eiders the 10,000,000 small boys in this coun- 
try, and that each one averages Four bats 
during his early baseball days, the problem 
Is reduced to figures which account for the 
demand, Brits are no longer whittled out 
of a piece of board as was done 40 years 




Turned in Automatic Lathe 

ago but are made on machines which turn 
cut their thousands daily. 

The process is simple but. slow. First the 
logs are cut into "bolts" of from 32 in, to 
42 in, long and the bolts sawed into billets 
2 l> in. or 3 in, square at the ends. Three 
years’ seasoning is required for the best 
bats, either In the log or billet. The kiln 
drying process is rapid but not considered 
as good. The billets are plated in an auto- 
matic lathe which quickly transforms the 
stick into the graceful form of the hat. The 
bat is then smoothed and polished by being 
held against a rapidly moving, horizontal 
belt which is covered with sand. It is then 
ready for its coat of oil, varnish, or paint, 
as the case may be. White hickory and ash 
are the best woods, but these are becoming 
scarce and the small boy of a few years hence 
may have to use a bat made of paper, fiber, 
or even metal. The Sporting Goods Dealer 
says most of the wood used comes from 
Michigan and Ohio, 




Polished on Sand Belt 
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LONG ARCTIC DAY IMPEDES WIRE= 

LESS 



Wireless telegraphy works much better 
at night than in the daytime, consequently 
wireless operations in the Arctic regions 
have been much hampered throughout the 
continuous day. Wireless is used between 
Fort Michaels and Nome, as It was impos- 
sible to maintain a cable there on account 
of the ice movements. The difficulty in 
transmitting messages, however, docs not 
exist for protracted periods, but only Inter- 
mittently. 

-t 

8,000 MILES OF PACIFIC CABLE 



A line of cable 8,000 miles In length now 
connects San Francisco with the Philip- 
pines and forms a huge link In the com- 
munication facilities between the United 
States and the Sandwich Islands, the Philip- 
pines, China and Japan, The work was in- 
augurated in the face of formidable ob- 
stacles by John W. Mack ay in 1002, and on 
his death the enterprise was carried to 
completion by his son. The depths through 
which the cable Is laid are the greatest ever 
encountered and the absence of stations is 
extreme, yet the work was carried on with 
remarkable rapidity, 

> , i . 

DOES IRON GROW? 



The technical journals of the world are 
conducting a discussion on the question 
“Can Iron grow?" The Iron Age, com- 
menting on the experiments of A, E r Outer- 
bridge, Jr., of Philadelphia, Pa., says that 
all of his experiments show a remarkable 
difference between cast iron on the one hand 
and steel or wrought iron on the other, 
when heated red hot, allowed to cool, and 
reheated a number of times. It was shown 
that unless cast iron was heated to a cherry 
red it does not permanently expand. This 
was proved by means of bars heated daily 
for nine hours for more than a year in 
an oven and cooled overnight. There was 
no permanent, change. The increase in 
length of rails on a swing bridge may be 
attril citable to a purely mechanical cause, 
namely, the stretching of the rails, due to 
the rolling of heavy trains across them, 
Mr. Outerbrldge says: “'Keating and cool- 

ing (lay and night would not appreciably 
change the length of rails permanently. 
This, of course, has nothing to do with the 
temporary change In length, due to changes 
of temperature," 



ROPE LADDER FOR TREE 
CLIMBING 




The Australian naturalist, S, W, Jackson, 
who is making a study of all the bird life 
of that contin- 



ent, utilizes a 
rope ladder in 
reaching the 
nests of eagles 
and other large 
bird s which 
build their nests 
in lofty places. 

A gun and life 
line, such as are 
used by life- 
saving crew*.* 
serve to pass a 
small rope over 
the tree top, 
after which a 
stronger rope 
draws up the 
rope ladder. The 
tree in the illus- 
tration is nearly 
ISO ft. high,. 



TO EMPTY 
SALTON SEA 



Salton sea in 
the Colorado 
desert was cre- 
ated by the di- 
version of the 
Colorado river 
from its regular 
channel into the 
Salton b a s i n, 
2 U 3 ft. b c 1 o w 
sea level, follow- 
ing the exploita- 
tion of an ir- 
rigation c o m- 
pany. To the 
Southern Pac- 
ific railroad, 
the desert sea 
brought trouble. 
Six times parts 
of Its tracks 
have bad to be 
removed and all 
effort to stay the 
i mushing wat- 
ers proved vain. 
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The railroad company now plans to con- 
struct heavy embankments at the point 
where the river waters flow Into the old 
channels and thence Into the basin. The 
work will cost 1700,000, but it is believed 
will he effectual. 

Though Sul ton sea is 30 ft. deep, it will 
entirely disappear in three years, through 
percolation and evaporation wider the fierce 
desert heat, if its supply is shut off. 



TESTING LONG DISTANCE TELE- 
PHONES 



The device here shown was constructed 
for the purpose of producing artificially the 




Artificial Resistance for Telephone Line 



amount of resistance found In long distance 
telephone lines. It was designed for test- 
ing long distance telephones and apparatus 
which would be impractical to use in or- 
dinary tests. 

The large box on the floor contains sev- 
eral miles of wire, which can be connected 
up to give a resistance corresponding to 
a line of any distance from one to one thou- 
sand miles. 

♦ • ■+ 

ALL-STEEL TRACK PREDICTED 



In discussing the question "Where shall 
we get the second crop of ties to replace 
those now being used?’* L. T. Nichols, man- 
ager of a southern road, says^ "We won’t 
get them.’" He adds: "In my humble 

opinion we must abandon all ties of what- 
ever material when used across the track 
and instead use a tee girder under Itae 
rails with width of web sufficient to give 
necessary bearing on the ballast to bear up 
the weight required, and tic together these 



two longitudinal tee girders under the rail 
with a cross tee of equal web, forming a 
complete girder with the rails fastened on 
them by a fastening similar to the rail 
brace, 

"In order to hold the ballast under the 
web it will be necessary to cover the web 
with an additional plate tucked over an inch 
in the ballast, A track of this character 
can be surfaced and lined and otherwise 
maintained without much additional diffi- 
culty over the present form of construc- 
tion,” 

BUOY FOR LOCATING SUNKEN 
VESSELS 



A Dawson, Y, T. ( inventor has recently 
devised an apparatus for indicating the lo- 
cation of a sunken vessel by means of a 
buoy, which is released by the sinking of 
the ship. When this occurs the buoy floats 
to the surface, where it remains, attached 
to the vessel by means of a long rope, as 
shown in Fig- 1. 

The apparatus is not only used for mark- 
ing sunken vessel s f but also for enabling 
the immediate recovery of the principal 
valuables of a ship, by means of a second 
rope attached to the safe or box, as shown 
In Fig, 2. 

In order that the buoy may be more 
readily discovered a large bell, placed above 
the air chamber, is sounded continuously 
by the impact of an iron ball which rolls 




Buoy for Locating Sunken Vessels 

from one side to the other by the motion 
of the waves. The ball Is ho arranged that 
it is confined to one place until the buoy 
floats in the water, thus obviating the an- 
noyance that would be occasioned by allow- 
ing It to operate at all times. 
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HOW WALL PAPER IS MANUFACTURED 

Vivid Contrast with Earlier Times- -Annual Consumption 250,000,000 Rolls 

By W. Frank McClure 




Ft£. 1- -Cutting the Finished Wall Paper. Fig. 2- 'Printing RulterA Showing Designs, Fig. J--Making Sample 

Books. Fig. 4« -Eingravlng a Printing Roller, 



Wall paper was not always made in webs 
or rolls and in the multi tad! nous designs 
and colors with which we are familiar to- 
day, Although It Is claimed that the Chi* 
nose did, to some extent, use paper for 
wall decorations, the early history of wall 
coverings, in the main. Is lost in the hand- 
woven tapestries which adorned the sides 
of the first Jewish palaces or the palatial 
living quarters of the ancients of the Far 
East. For centuries the countries of Europe 
knew no other wall covering than hangings 
of cloth and leather. Some time after the 
United States was settled, tapestries made 
their appearance in this country but never 
found the favor that was accorded them in 
the Old World. Then came the real wall 



paper in imitation of tapestry, but not in 
rolls. To the contrary, it was made in 
sheets and was sold by the booksellers at a 
fancy price. For a long time it could only 
be afforded by the rich. Today a roll print- 
ed in numerous colors can be had for a 
cent and the most menial laborer refreshes 
his domicile by a new coat of paper with 
notable frequency. 

The United States, but loosely fettered 
to the conventional tapestries, in due time 
broke away from somber colors and early 
ideas with the result that nowhere on the 
globe can such a variety of designs be 
found. As our population has increased 
and moved Into new territory, and the pio- 
neer cabins have given place to better homes, 
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the wall paper Industry has kept growing, 
until today our annual consumption in this 



Paper Leaving Press 

country is about 250, 000,000 rolls with no 
prospect of a decreasing demand. Ten 
thousand people are employed in the wall 
paper industry aside from those who sell 
the product and those engaged in hanging 
it upon the walls, 

The paper for modern wall hangings is 
made from wood pulp and arrives at the 
wall paper factory in huge rolls from which 
it is fed into the printing machines. It 
comes in at least four different thicknesses. 

The chief preliminary operations to the 
actual printing of the paper are the making 
of the pattern rollers and the mixing of the 
colors. Both operations require skilled 
workmen, A slight mistake in the prep- 
aration of a single tint might mar the 
beauty of an entire pattern. All the tints 
must be kept uniform throughout each pat- 
tern. The many cqIoth used in the making 
of wall paper come to the factory in their 
raw state from different parts of the coun- 
try and are prepared in vats and handled 
in buckets. 

The designs for wall paper are first 



sketched and then painted by hand. The 
pattern is then transferred to rollers. Each 
color is applied to the paper by a distinct 
roller. One roller, for example, prints the 
leaves of a floral design and another the 
petals of a rose. The rollers are usually 
cut from maple wood. The outline for a 
design is marked upon a roller and then a 
workman with a sharp instrument cuts this 
outline into the wood to a stated depth. A 
brass strip is next shaped and then pounded 
into this outline, only a portion of it, how- 
ever, is imbedded in the roller, the remain- 
der constitutes a raised outline tor respond 
mg to that which was first drawn and then 
cut upon the roller. This outline is sub- 
sequently filled in with felt cut to fit. For 
a workman to make an entire wall paper 
design consisting of sides, ceiling and bor- 
der often requires weeks of time. A pat- 
tern calling for ten colors would require 
ten rollers for the sides, another set for 
the ceiling, and still another set for the 
border. These rollers, when not in use, 
are stored in tiers after the manner illus- 
trated ill one of the accompanying photo- 
graphs. 



Where the Colors Are Mixed 

Before the white paper reaches the rollers 
of the printing machine it passes through 
a device equipped with mechanical brushes 
which apply the background. As it leaves 
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this device it is gathered 
up in festoons and auto- 
mat! tally carried to the 
opposite end of the build* 
ing over a system of steam 
pipes, while simultaneous- 
ly hot air is blown into 
the folds, all of which 
dries the freshly applied 
background in preparation 
for Its journey through 
the printing machine 
proper. It is now carried 
for some distance upon 
a cloth web to a large 
drum — a conspicuous fea- 
ture of the printing ma- 
shme. This drum brings 
the paper to be printed in 
contact with the printing 
rolls. Each roller is sup- 
plied with its respective 
color from a separate re- 
ceptacle and each recepta- 
cle in turn Is kept well 
filled at all times by at- 
tendants with buckets. 

After leaving the printing 
machine the operation of 
gathering the paper into 
festoons and its transpor- 
tation over steam pipes is repeated. All 
this is decidedly in contrast to the days of 
70 years ago when small sheets of wall 
paper w r ere printed by hand from wooden 
blocks. In 1S43, a machine was invented by 
a Yankee for printing two colors at the 
same time. It was considered a great 
achievement. 

On the modern wall paper machine there 
is an automatic device which measures the 
finished paper into double rolls and places 
upon the margin a small black line while 
at the same time It registers the number 
of rolls turned out. Girls at machines cut 
the webs of paper into double rolls after 
which the requisite number are tied Into 
bundles ready for shipment. 

The present styles in w ? all paper are very 
unique and beautiful. There is quite a 
tendency again toward the old tapestry 
designs and a decided demand fur pictur- 
esque papers embracing scenery and birds. 
Dutch children, Mother Goose, and even an- 
imals figure in the w r all paper of the nur- 
sery and, as In the days of a century ago, 
there is a demand for marine scenery on 
the walls or upon borders. Large floral 



Kotary Wail Paper Printing Press 

designs in gorgeous effects are likewise very 
salable. 

Every time the style changes, and this 
is often in America, new sample books must 
be made up. In fact sample books are pre- 
pared every year. A visit to a wall paper 
factory would not he complete without a 
glimpse at the sample department. Tons 
of paper are used in this way by many 
factories. These books are made up a year 
or so in advance of the styles on the mar- 
ket, Designers and pattern makers w r ork 
far in advance. Much of the printing, too, 
must be done a year ahead. 

1 * 4 ' 

TO TELL 50 POUNDS OF ICE 



If you would know wdiether your dealer 
gives you full weight when you order ice, 
use your tape measure. A 50-lb. block should 
be 15 in, long, 10 in. deep and 10 In. broad. 
* * * — - 

The military medical and hospital corps 
of Turkey uses a red crescent as its emblem, 
instead of the red cross used by other coun- 
tries. This is in deference to the soldiers 1 
religious opinions. 
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The Sea'i Toll for 1905**1,033 Vessels 

ONE YEAft^S TOLL OF THE SEA.—The occasional account In cf ai Jy papers Of a vessel rest 
at tea gives no adequate Idea of the magnitude of marine disasters. During 1905 the losses 
amounted to a great fleet: 389 steamships and 549 sailing vessels, a total of 1,03S. The fact 
Is graphically portrayed by the London Illustrated News, from which the above illustration 
is taken. 



GREAT PHILIPPINE NAVAL BASE 



Improvements to Cost SEiOOO.DOO-lmpregiubk For- 
tifications to be Established. 



At Port Qlongopo, not far from Cavite, in 
the Philippines, and where the huge dry 
dock “Dewey" is now stationed, the Govern- 
ment Is establishing a large and completely 
equipped naval base at an estimated cost of 
810,000,000. Enormous machine shops, eight 
of them all told, and roomy and perfectly 
appointed quarters for officers and men are 
among the specifications, while the fortifi- 
cations are to be such that danger from at- 
tack by sea will be minimised to the lowest 
degree. 

The coaling system will comprise sis 
units, all in duplicate, and each made up of 
a steel and concrete wharf £50 ft, long and 
SO ‘ ft. wide, a storage shed of 15,000 tons 
capacity (sufficient to coal four to six large 
ships) and modern coal-handling apparatus. 
The deck of each wharf will be 42 in. thick 
along the outer edge, where the load is 
heaviest, and 24 in. thick at the shore. 
Along the shore a concrete retaining wall is 
being built into which the decks of the 
wharves extend. Huge pillars of concrete, 
4 ft, 0 in. in diameter, and going down to 
a depth of 39 ft. in some places, will be used 
to support the wharves. 

The conveying machinery on each wharf 
will be able to unload and store the coal 



from a collier at the rate of 200 tons per 
hour, and a battleship can be coaled tw T iee 
as fast. The coal handling apparatus in- 
cludes belt conveyer systems and traveling 
cranes with clam shell buckets. An electric 
alarm system will warn of fires In any of 
the wharf hunkers and powerful pumping 
apparatus Is to he provided for fire protec- 
tion. A notable feature is the absence of 
wood construction throughout, offering noth- 
ing for the white ants and teredoes of a 
tropical climate to undermine and destroy. 

» I 4 

RAILROAD ACROSS MEXICO TO 
PACIFIC 



The Mexican Central is pushing its line 
across the country to Manzanillo on the Pa- 
cific coast. The road is to he completed 
within two years. One section of 40 miles 
will cost $5,000,000. The route is across 
vast chasms hundreds of feet deep, through 
numerous long tunnels and passes close to 
the active volcano* Colima. The track con- 
struction ts the best in Mexico. A large lake 
at Manzanillo will afford a magnificent 
harbor by canal connection to the ocean, 
indications are that this city will become 
one of the important ports of the world. 
* 

Compressed air has more weight than is 
generally supposed, a cubic foot at BOO lb, 
pressure weighing !b* 
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BRIDGE HALF MILE IN AIR 

Highe&t in the World— Will Carry Trolley Cars Across the Royal Gorge 



The Royal Gorge, in the 
Rocky Mountains of Colorado, 
one of the most famous scenic 
points in this country, is being 
spanned by a suspension bridge 
from which the passengers on a 
trolley line can look down one- 
half mile. Below, the waters 
of the Arkansas river roar 
through a channel less than 50 
ft. wide, and so nearly vertical 
are the walls of the canon that 
the bridge is only 230 ft. In 
length. 

The bridge construction is the 
usual suspension type, with a 
single track, and extra high rail- 
ings. A decided novelty is the 
glass floor through which tour- 
ists can look down without any 
danger. The notable "hanging 
bridge" of the Rto Grande road 
is directly beneath this new and 
scarcely less remarkable con- 
struction. 

Heretofore the highest bridge 
In the world was the one only 
recently completed over the 
Zambesi river on the line of 
the Cape-to-Cairo railroad at 
Victoria Falls, in Rhodesia, in 
South Africa. This bridge is 
450 ft, above the river — only 
a little more than one-sixth of 
the height of the one that is 
to span Royal Gorge, It Is, 
however, much longer, being 
650 ft., comprising three spans. 




> + + - — 



Highest Bridge Has Floor *it Gloss 



JAP BATTLESHIP “MIKASA” 
FLOATED 



The Japanese battleship "MLkasa," which 
sank in September, 1905, as a result of an 
explosion on hoard, has been raised and 
successfully floated. The "Mlkasa" was one 
of the "hero ships” of the late war and fig- 
ured bravely and formidably in the anni- 
hilation of the Russian fleet. The vessel 
sank in tue home harbor of Sasebo and 
many brave men went down with her. She 
is 400 ft. long, 75% ft. beam, draws 27 ft.; 
p., 16,400; speed, IS. 6 knots. 



MECHANICS WAGES SHOW IN- 
CREASE 

Industrial w T ages paid in the United 
States for 1905 were 1.6 per cent higher 
than for the preceding year, according to 
official figures. The cost of food increased 
by 0.6 per cent, which left the workingman 
1 per cent additional revenue. 




Alum boiled In water until dissolved and 
then applied hot with a brush will destroy 
vermin without endangering human life or 
Injuring property. 
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How Fire Alarm Companies Are Warned of Danger 



In order to reduce fire Insurance rates 
there have been organized in several of the 
large cities of this country, private fire alarm 
companies whose purpose it is to provide 
suitable devices for Increasing the effective- 
ness of city alarms and for automatically 
reporting any disorder in sprinkler systems 
and other apparatus. When the amount of 
money that is paid yearly [or insurance is 
Ukcn into consideration, it will explain the 
Incentive that has led some of the most 
clever mechanics and ablest electricians to 
give the closest study and most assiduous 
labor to the solution of these problems. 
The success that has attended their efforts 
Is apparent in the reduction of insurance 
rates, offered to all policy holders whose 




Swltchbard at Central Office 



property is under fire alarm company's 
supervision. The reduction is usually from 
10 to £5 per cent, depending on conditions, 
the exact amount being determined by the 
local governing body of fire under writers, 

The general practice among fire alarm 
companies is to have a, central office, from 
which all the lines radiate to the various 
points where apparatus is installed. 

Most of the hre alarm devices in use at 
the present time are operated on a short 
circuit, i. e. F when the current is flowing it 
indicates that everything is normal and in 
order to give a signal the current is inter- 
rupted. The advantage of this system over 
the open-circuit system is that the circuits 
are under test at all times. Suppose, for 
example, that a wire should become broken: 
the current would be interrupted and the 
instrument at the central office would make 
a long dash on the tape. A man could then 
be sent out immediately to make the neces- 
sary repair, while if an open -circuit system 
were used, there would be no way of dis- 
covering the disorder until the lines were 
tested. 

Another advantage of the closed circuit 
system is, that the alarms are sent by break- 
ing the circuit instead of completing it, A 
device for breaking a circuit of ordinary 
voltage Is always more reliable than one for 
making it. For instance, suppose a wire 
were cut and the free ends separated, the 
circuit then would surely be broken. But if 
the ends of the wire were brought, together 
again the circuit might be completed, or It 
might not, If the wire were corroded oF 
dirty, so that the ends would be slightly 
separated, the circuit would certainly not be 
complete. Most of the brushes and contacts 
used in fire alarm construction are operated 
by comparatively delicate forces and for this 
reason a small amount of dirt or corrosion 
would prevent their operation. 

Another advantage of the closed-circuit 
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system Is that H can he made absolutely 
tamper proof, any attempt to cut or short- 
circuit the wires being instantly known at 
the central office* Sot only is the circuit 
tamper proof, but also all devices connected 
with it, in some of the apparatus the mere 
loosening of a nut will break the circuit 
and give an alarm to the central office, and 
any attempt to make a short circuit while 
performing that operation will also he made 
known, as a secret resistance coil, inside the 
device itself, would he cut out and the re* 
suiting increase in the current would give a 
trouble signal. 

This practice of employing secret re- 
sistance fs used very extensively in all fire 
alarm apparatus, especially in a device 
which could possibly tempt any malicious 
person to destroy the effectiveness of the 
system* So thoroughly are tile devices pro- 
tected that a person would not dare to open 
a cover, turn a screw, or tamper with the 
contrivances in any way and even the em- 
ployees of the company who are familiar 
with the construction of the apparatus are 
required to notify the operator when they 
intend to examine them. The alarms are 
then ignored at the central office until the 
required testa or repairs are completed. 

Although less complicated than some cir- 
cuits, the fire alarm circuits are by far the 
most ingenious ever devised. The system 
usually adopted consists of two wires and a 
ground, Tho current goes out on the line 
wire and comes hack either through the 
return w r ire, or across the ground* or both, 
according to conditions. When everything 
is in order, the signal circuit is through 
both return wire and ground, but in case 
the line becomes crossed with an outside 
wire, short-circuited* or broken, the signal 
will come in over the ground only. There 
are two sets ot Instruments at the central 
office; one for the metallic circuit and one 
for the ground circuit, and each one works 
Independently of the other, hut if for any 
reason either circuit becomes disordered* it 
is repaired as soon as possible In order to 
reduce the chances of both becoming dis- 
ordered at the same time. 

It frequently happens that telephone llne^ 
men, when making repairs or testing their 
circuits, mistake a fire alarm wire for a 
telephone wire and get the two lines crossed. 
When this happens there is a click and a 
buzz at the central office and the instru- 
ments pour out the long strips of paper tape 
until the operator turns a switch, which 
throws them out of the circuit. The flro 
alarm circuit is then entirely dependent on 
the ground and for this reason every pos- 



sible effort is made to clear the line as 30on 
as possible, The operator usually attaches 
a telephone to the disordered circuit and 
Informs the lineman of his mistake, and if 
this will not remedy the trouble, he turns 
on a small motor dynamo. This sends a 
current out over the line which either gives 
the troublesome person a shock, or, should 
he be using a telephone* produces such an 
abominable noise that communication Is Im- 
possible, 

As stated before* the current in moat fire- 
alarm circuits flows continuously until a 
signal is scut over the line, the interruptions 
in the circuit being produced by small 
notched wheels (Fig, 1). placed in the 




Fig 1 "^Circuit' Broking Device 



various sending devices. The brushes rest 
on the blank part of the wheel normally, as 
shown, but when the wheel revolves, the 
notches in passing the brushes cause inter- 
ruptions in the circuit and thus produce the 
signal, which is recorded on the paper tape 
at the central office. Any failure on the part 
of this device either in breaking the circuit 
or making it again would render the system 
ineffective at that point and for this reason 
the lines and all devices are regularly tested, 

A man goes around to all the watch boxes* 
transmitter boxes, manuals, and other de- 
vices and starts the notched contact wheels 
In each, to see if they are working properly, 
it is sometimes necessary to adjust the 
brushes and when this Is done the lineman 
calls up the operator and by means of a 
portable 'phone Inquires if the signal has 
been properly recorded by the receiving in- 
strument. 

Undoubtedly the greatest protection" 
against fire is found in the automatic 
sprinkler system, which, if kept in order* 
makes the conditions for a large fire almost 
impossible, except In buildings containing 
large quantities of oil or other inflammable 
material* However, If these sprinkler sys- 
tems are neglected their reliability is great- 
ly reduced. For instance, if the water in 
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the storage tank were allowed to evaporate 
or freeze the entire system would he inoper- 
ative, taut when the sprinkler system ts 
under the supervision of the fire alarm com- 
pany all these dangerous disorders are erad^ 
icated. 

The operator sitting at his desk in the 
central office knows the conditions of all the 
sprinkler plants under the company's super- 
vision just as well as though gifted with a 
^second sight" that would enable him to 
see all parts of the various plants, and he 
can tell within certain limits the height of 
the water in all tanks, the temperature of 




Fig. 2"* Sprinkler Head Alarm 

the water, the air pressure in dry pipe lines 
and in pressure tanks, etc. 

The operator can also tell whenever a 
sprinkler head is opened, and if this occurs 
during the night, he sends in a city fire 
alarm. 

In the day time the alarm is not sent, hut 
instead, the operator calls up the building 
wnere the sprinkler head has opened and 
sends a man out to shut off the water. The 
reason for this is that an open sprinkler 
head in the day time is usually caused by 
an accident, such as striking it w r hile mov- 
ing a ladder, or In some other way break- 
ing the link without fusing It. 

One of the devices for giving a sprinkler 
head alarm is shov r n in the illustration 
(Fig. 2), This device consists of a special 
check valve, the clapper of which uncovers 
a number of ports in the seat when any 
flow of water takes place and thus operates 
an electrical and mechanical alarm device. 
The electrical alarm notifies the central of- 
fice and the mechanical alarm, which con- 
sists of a water motor and a large gong, 
will attract attention in the vicinity of the 
trouble. 

Ever Bince the Iroquois Theater disaster 



the playhouses of Chicago have been pro- 
tected by a special theater circuit* In one 
theater a large damper directly over the 
stage Is arranged to open automatically 
when the temperature exceeds 160*, thereby 
making an opening 22 ft. by 6 ft., thus al- 
lowing the flames to ascend to the open air 
instead of spreading through the audito- 
rium. The damper is operated by a w- eight 
of several hundred pounds, which is held 
by a system of levers, connected to the ar- 
mature of a Small electro-magnet, 

An attractive force of only a few ounces 
will prevent the weight from falling, but 
when one of the thermostats melts, the cur- 
rent which flows through the magnet nor- 
mally will be broken. The magnet will 
then release the armature and the levers 
will allow the weight to fall, thus opening 
the dampers and perhaps saving hundreds 
of lives. 

* * ♦ 

RAILROAD BUYS A TOWN AND 
MOVES IT OUT OF THE WAY 



A railroad out in California has actually 
bought an entire town, and a good sized 
one at that, and moved it back out of a 
valley up on to the hillsides in order to 
make room for its roundhouses and big 
switching yards. The town Is Roseville, for 
the name was moved along with the stores, 
houses and streets, and it is the Southern 
Pacific which has made all this stir, and Is 
spending 1500,000 in laying 50 miles of sid- 
ings. What it cost the company to buy and 
move the town is a well guarded secret. 
Roseville will be a triple junction point for 
the line east and west, north to Portland, 
and south to Los Angeles. 

A part of the town was moved each way, 
leaving the tracks between, but all the cross 
streets have been closed, and to go from 
one side of town to the other requires a 
trip of several miles around the switch 
yards. Through freight trains will bo 
made up at this point with a saving of 24 
hours over present arrangements, 

UNITED STATES CAVALRY JOURNAL 



Through an unintentional oversight, the 
interesting article on ‘"Team Work in War/* 
by Major Squier, reprinted in our August 
issue, was not credited to the Journal of the 
U. S. Cavalry Association, in wdiich the arti- 
cle first appeared. The Journal is a fine 
200-page quarterly, which ranks with the 
best magazines, and is a credit to the serv- 
ice and its editor, Capt Herbert A, White, 
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AIL the articles ap- 
pearing In thi# de- 
partment are reprint- 
■etl |n booh; form at 
the end of each year. 



SHOP 




Contributions to 
this department are 
invited. If you have 
worked out a good 
Idea or know of one, 
please send it id. 



UNDERCUT COMMUTATORS 



It has been found to be good practice to 
undercut the mica, to the depth of about 
1-32 in. between the commutator bars on all 
of the larger types of both direct and alter- 
nating current commutator type railway mo- 
tors* It is claimed of commutators so 
treated that the heating from poor commu- 
tation, which in the untreated commutator 
is caused chiefly by unequal wearing of mica 




and copper* is reduced to a minimum, also 
that It is not necessary to use as heavy a 
spring tension, which cuts down brush fric- 
tion and its consequent heating. It also re- 
duces the breakage and chipping of carbons 
by cutting out the hammer effect which is 
produced by running over a roughened sur^ 
face with a 7- or S-!b. spring tension. 

The method adopted hy one of the largest 
manufacturers is clearly shown in the illus- 
tration, and needs but a few words of ex- 
planation. The armature which Is to have 
its commutator undercut is set up on a 
couple of horses, and the fool (see sketch) 
is started in the groove at the inside end of 
the commutator. 

The tool consists of a small air motor 
with an extended shaft and an outboard 
bearing. On the outer end of the shaft is 
placed a small circular .saw, about i-32 in. 
by % in. Two blocks of fiber, cut to the 
arc of the commutator, are riveted to the 
outboard bearings, to act as guides, also aa 
gauges to prevent the saw from cutting too 
deepl^ 



After the mica is under-cut the commuta- 
tor is cleaned up and polished In a lathe; 
then the armature Is subjected to a bar to 
bar resistance test. A current is applied to 
the winding on any two adjacent bars and 
the voltage read; comparative readings are 
then made on all of the bars around the 
commutator, 1-2, 2-3, ;>-4, 4-5, etc. 

A good substitute for the air motor would 
be a heavy flywheel with a pedal arrange- 
ment and a flexible shaft, similar to a den- 
tist’s drill* only larger. — Contributed by G. 
IX H* 



TO DRILL CAVITIES OF ANY DE 
SIRED SHAPE 



This may he easily done by employing a 
steel finger, A, shown in plan at B. The An- 
ger is made of tool steel, hardened, and is 
made concave along the edge* to fit the ra- 
dius of the drill. To make the cavity, first 
drill a hole the required depth and then 
move the work along and drill again, using 
the steel finger to guide the drill and pre- 
vent springing or breaking it. Continue in 
this way until the desired shape is ob- 
tained. 

The manner of holding the finger in posi- 
tion is not shown in the cut, as each prob- 
lem presents different conditions and re- 
quires individual treatment* in my w T ork a 
cylindrical piece requires a cavity In one 
end, so 1 made a collar to fit the cylinder 
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and then fastened the finger to the collar 
with a cap screw. The Anger was enlarged 
and slotted to receive the cap screw and 
Dins allowed the necessary adjustment. But 
the manner of fastening the finger, A, can 
be changed to suit the work, and if not ob- 
jectionable can be fastened to the work it- 
self.- — Contributed by L, G, Warren. 14 Bar- 
nett St, New Haven, Conn. 

*--*■ 

HOW TO MAKE AN ALCOHOL BLOW- 
TORCH 



A good alcohol blow-torch suitable for 
soldering and experimental work can be 
made from an old bicycle pump and a piece 
of rubber tubing. Cut the handle and piston 
off the small tube and pinch one end of the 
tube together with a vise or a pair of pliors. 
If not then airtight It should be soldered. 
Drill a l-32dn. hole about ^ in, from the 




Home-Made Alcohol Blow^Torch 



end, nr if you have no drill that small, use 
a brad and small hammer. 

Bend a piece of sheet brass to fit the 
cylinders snugly and solder the tube to it hr 
shown. Then attach the rubber tubing to 
the lower end of the brass tube. Fill the 
cylinder with a piece of torch wick and 
pour alcohol in the top* Then light the 
wick and adjust the blast tube to give the 
desired form of fiame. 

Solder a small piece of tin over the hole 
in the cap and use it as a cover for the 
torch when not in use. This prevents the 
alcohol evaporating.— Contributed by B. 
Washington, Bar Harbor^ Maine. 



FRUIT PICKING LADDERS 



An ordinary ladder is not suitable for 
fruit, picking, as it cannot be placed near thu 
edges of the tree where the fruit is most 
abundant* A step ladder is a little better, 
but is usually very unstable* as one leg is 




usually oft the ground. The ladders shown 
in the accompanying illustration, from the 
Rural New-Yorker, are the kind generally 
used for fruit picking, although the single 
pole ladder at the left is considered danger- 
ous by many* The middle one is perhaps 
the most preferable, as Jt has a wide base 
and wide steps* 

*■■ * * 

DEVICE FOR RURAL TELEPHONE 
INSPECTION 



Telephone linemen, who frequently have 
occasion to cull the home office or one of the 
stations, will find the following device very 
useful and convenient* This contrivance, 
which was designed by a correspondent of 
the American Telephone Journal, has been 
found to make the inspector's work more 
easily accomplished than If he carried climb- 
ers and put them on and climbed up a pole 
each time he wished to make a test. 

The device con slats simply of a triple 
jointed cane tube, which may be put together 



in the aame way as a fish pole. It carries 
a wire or lamp cord th rough the center^ ter- 
minating in a hook and fastened in a plug 
at the upper end. The wire at the lower 




Extension Cane Pole for Tapping Wires 
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end may be terminated in suitable snaps for 
fastening to a telephone or test box, if it 
is used on a grounded line a ground rod and 
mallet may be carried, and sLfll the work of 
connecting to a line and talking is easier 
than Is possible for a person who has to hold 
tightly to a pole without cross arms. Of 
course, a double cane would be necessary for 
a metallic line. This device may be carried 
In a buggy or on a horse's bach, and as It 
weighs but a few ounces and can be put to* 
gether in a few seconds, it has given very 
good results in actual service. 

♦ ♦ » — ■ — - 

TO REPAIR LEAKV VALVES 



When the brass seats of globe and angle 
valves become worn so tnat they leak badly 
the device here illustrated will be found 
useful. Remove the bonnet from the valve 
and clamp on the Iron piece. A, which is 
made by cutting out a piece of sheet iron 
or steel as at B, and bending the three 
legs down mid tapping to receive the three 
thumb screws, 

A bushing, C, will be required, and should 




Valve Grinding Jig 



have a hole just large enough to admit the 
valve stem. By making a number of bush- 
ings of different sizes the device may be 
used on different sized valves. 

To grind a valve, replace the bonnet with 
the jig as shown and put a little emery du st- 
and oil on the valve seat. Then turn the 
stem, first In one direction and then in the 
opposite direction, at the time applying 
vertical pressure to make the emery take 
hold. Valves ground in this way are just 
as good as new and unless very badly worn 
or cut by the steam can be easily and 
quickly repaired. — Contributed by Scott H, 
Phillips, Fairmount, W, Va, 

♦ • ■■ ■» - 

The world's annual production of raw- 
silk Is 61,000,000 lb., of which China pro- 
duces one-half and Japan one-fourth. 



HOW TO MAKE A WATER WHEEL 



Make a wooden hub, A (see sketch), and 
Satire to fit the shaft, 13, Fasten a number of 
soup ladles to the lmb, as shown, and con- 
nect with metal strips, C C. These may be 
obtained from the handles of the ladles, if of 
sufficient length, and should be firmly 
soldered together* 

The outside casing may be constructed of 
wood or heavy galvanized Iron and should 




be strong enough to support the bearings, 
D I>, Those may be made of pieces of pipe 
with flanges screwed on the ends, the pipes 
being then poured with babbitt, or they may 
be made from castings of a w r ood pattern 
made specially for the purpose. 

The nozzle may be constructed of heavy 
galvanized iron, well soldered together and 
fastened to the base, as shown. If the w-heel 
Is well balanced and the bearings carefully 
made a motor of this kind will run up to 
3,000 revolutions per minute, — Contributed 
by Lee R. Clarke, Bozeman, Mont. 

*— ■—# 

RENUMBERING SCALES 



A novel method of renumbering scale 
beams, which through continual use and ex- 
posure to smoke, dust or other substances, 
have become very indistinct, is described 
by a correspondent of the American Miller as 
follows: 

You can always have nice, visible white 
figures on your scales without employing an 
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Plain Numbers on Scales 



expert painter to renumber them, simply by 
taldng a piece of common white chalk and 
rubbing It over the numbers on the beam. 
You can make your one-half pound marks 
blue and the pound marks w r hite by employ- 
ink chalk of those colors. 
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AN UNIVERSAL WASHER 



All machinists know that when a nut is 
tapped out of true and then screwed up 
tight, the strain will all come on one side 
Etf the threads. In the case of milling ma- 
chine arbors and other devices requiring 
great accuracy, the threaded portion is liable 




Washer for Inaccurate Nut* 

to be damaged, either by being sprung, or by 
having the threads stripped. 

To prevent this happening, I devised the 
washer shown in the sketch, which Is drawn 
greatly exaggerated, in order to make it 
plain. Each face of the washer is beveled 
off at two opposite edges, leaving a ridge 
across the middle* the ridges on each side 
being at right angles to each other, so that 
only one shows in the sketch. The bole in 
the washer being a^ little larger than the 
screw- allows the washer to swing and thus 
take up the inaccuracy of the nut. — Con- 
tributed by Wm. Rosenblohm, 997 Hancock 
SL* Brooklyn, N. Y* 

— — ■ — ♦ » » — 

CELLAR VENTILATION 



The accompanying sketch show's a system 
of cellar ventilation, which is described by 
a correspondent of the Rural New-Yorker as 
follows: 

In building the cellar w all, build in oil each 
side a lino of 2 or 34m drain pipe, emptying 



into the collar just above the floor } and into 
the Open n3r just above this ground level. 
During the summer these can be left open, 
and the cool air of early morning will flow 
in, end the cellar will be cool and pleasant 
all day. During the winter they can be 
closed except when it is desirable to venti- 
late or air the cellar, which can be done bet- 
ter and with less danger of frost by opening 
these ducts than it can be by opening win- 
dows. 

» * - » 

REPAIRING WASHED OUT TRESTLE 



One of our readers. Geo, W, Crumb, of 
Bloomfield, Mo., formerly president of the 
Missouri Southwestern Railroad (now a 
part of the ’Frisco system I, tells how, a few 
years ago, he had to repair a washed out 
trestle approach to a river bridge on bla 
small line, using 40-ft. piling, a pendulum 
driver mounted on a flat ear and operated 
by a detached portable engine, drum and 
ordinary drop head. He says: 1 discovered 

that the piston head of the driver engine 
was so worn that it wasted a large part of 
the steam and pou T er and that Its boiler was 
unsafe. No machine shop was accessible. 
To obviate these difficulties, I disconnected 
the pile-driver engine from its boiler and 
connected it, by 50 ft., or more, of pipe to 
the boiler-head of the locomotive. To make 
It elastic and allow for the “slack” between 
the locomotive tender and the driver ear, I 
put in a flexible joint* over the coupling 
(draw-head made with six “ells” I, three 
short nipples and two pieces of pipe, 4-ft- 
long and a union, making, with the union, 
four Joints, the 4-ft. pieces of pipe extend- 
ing upward and joined at the top, thus 
allowing plenty of lost motion, or “slack” 
Then l put a suitable sheave in a heavy 
strap shackle, attached it to rhe top of the 
trip shackle for the hammer and passed the 
hammer hoisting rope down from the driver 
head under the special sheave and back to 
the gallows head, where It was made fast. 
This, of course, doubled the pull of the 
pile-driver engine and made It ample for tha 
2,0Q(Mb. hammer* The flexible joint worked 
with very little leakage. The piling was 
delivered a thousand feet from the washout, 
at the side of the track, each stick being 
pulled in front of the leads by the driver 
engine and the hoisting line raised in the 
clear and the whole train was then run to 
the washout (1,000 ft,}, adjusted, the piling 
placed between the leads and driven from 
12 to 15 ft* Within two days, in midwinter, 
In a continuous snow and rain storm, with 
six men* we drove four bents (16 pieces of 




Section Through Ventilating Duct 
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piling), put on caps, stringers and ties and 
ran the train across the break, the piling 
being all driven in a swollen stream. Of 
course. large railroads are always prepared 

for such emergencies. 

— 

A SHORT-ORDER BEAM COMPASS 



A friend of mine, having need of a beam 
compass in a land where there was none. 




(team Compass Made From Ordinary Compass 



hit upon a scheme as illustrated by the 
sketch, writes a correspondent of Machinery. 
Ho dismantled the compass belonging .to 
his drawing set and fastened the needle- 
point end firmly to a stick about one-half 
inch square, and of the desired length. This 
fastening was accomplished by first notching 
one side of the stick to admit the hinge of 
the compass leg; so it might lie squarely on 
top, and tying It with stout cord. The pen- 
ell leg was fastened by a thumb-tack through 
the eye f another on top to prevent “back- 
lash/' and some rubber bands. This part, by 
the way. was placed at the side and not on 
top of the beam. The radius was easily ad- 
justed by removing the two thumb-tacks and 
sliding the pencil leg to the right location. 
Once constructed, the compass worked as 
well as an expensive beam compass, 

* * * — — 

laying out segments 



When it is necessary to saw out a lot of 
segment pieces, such as are used over door 
and window frames, says the Wood Worker, 
proceed os follows; 

Suppose the segments are to be 48 in. long 
with a rise of 4 In.; Square one-half the 
length (34 inj, which gives 576; square the 
rise, which gives 16: add 576 ami lfi r oh 

T" 

* 

* 

J— 

Laying Out Segments 

taining 592: divide 562 by twice the rise 
(2X4=8), which gives 74 in., the radius. 
This rule may be used In any c*$e. 



WINDING LONG SPRINGS 



There are many methods of winding 
springs in a lathe, but hi the following plan, 
which has beet; used successfully by a cor- 
respondent of the American Machinist, the 
length of the spring will be limited only by 
the length of the wire: 

The only thing to be made is a mandrel, 
Fig. 1, the length depending on the size of 
wire; for No. 26 B. & 8. gage, 1 Vj In. is 
long enough. The diameter of the small 
part* C, to be the same size as an ordinary 
mandrel for winding the same size spring, 
the angle to be about 45 degrees, the larger 
diameter. A, to be as large as possible with- 
out giving a permanent set to the spring, 
and Its length to be three times the pitch of 
the spring. 

The end, B + is tapered so as to let the 
spring slide off easily. It will generally be 




found that each problem will require some 
"cut and try'" on account of the variations 
of the temper In the material of which the 
wire is constructed. 

To wind the spring, place the mandrel in 
a lathe chuck. Select a thread chaser of 
about the pitch o£ the spring you are to 
wind, place it in the tool post in a position 
to bear evenly on the mandrel. Wind the 
email straight part of the mandrel full of 
wire by hand with the free end toward the 
point. Push the spring thus made over the 
larger part of the mandrel till you have but 
3 or 4 turns left on the small part Bring 
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up the chaser 00 as to engage these turns 
find start the lathe tsee Fig. 2), 

The pitch of the spring will he modified 
by the distance between the chaser teeth, 
the bevel of the mandrel and the angle of 
the bevel, The shorter the distance between 
the chaser and the bevel and the steeper 
the bevel, the closer the spring will be 
wound, 

♦ * ♦ 

A HOME-MADE GAS GENERATOR 



A gas generator, suitable for use in a 
country residence* is described by a corre- 
spondent of the Model Engineer and Elec- 
trician. us follows: The generator is de- 

signed for producing gas from gasoline by 
forcing air through a chamber containing 
the gasoline, thereby saturating the air with 




S jail Gas Generator lor Illuminating 



gasoline fumes and making a combustible 
gas. 

The gas made in this way is too rich to 
be an explosive mixture, i. e., the amount of 
air contained in it is insufficient to support 
combustion* but if the gasoline becomes 
nearly exhausted an explosive mixture is 
then formed and the flame from the burner 
is liable to strike back and ignite the mix- 
ture m the generator. As I tie amount of gas 
contained in the generator is very small, the 
effect of such an explosion would probably 
be of little consequence* but It is well to 
take all precautions and keep the carburet- 
tor well filled with gasoline. 

The burners used with this device must 
be of the incandescent type* The ordinary 
fish-tail burners are useless; they would 
burn without shedding any if^ht. With burn- 
ers with mantles the light produced is equal 
to electric light. 

The generator may be described as fol- 



lows; A and B are two dust bins; E Is 4 
in. larger in diameter than A. A is put open 
end downwards into the water in tank B, 
care being taken to get them water-tight 
and air-tight. About 1 in. from bottom of 
B is a piece of tube* % in. diameter, with a 
bend as shown at C, and runs the same 
height as duet bin. A tap at D {this regu- 
lates the. air from chamber to carburettor, 
and also gas from carburettor to burners ). 
If it docs not make enough gas, all that is 
required Is to put a weight on top of A* The 
drawback of the apparatus is that when all 
ihe air is used the tank A has to lie pulled 
up and the burners 1ft again. The tube F 
in the carburettor is perforated with holes. 
The carburettor is a biscuit, tin with a few 
sponge cloths hanging down from wires 
soldered to the top of tin. It is then filled 
up with oolte the size or walnuts; this helps 
to soak up the gasoline. E Is a plug for fill- 
ing and G is the supply to burners. 

+ 

ELECTRICALLY PRODUCED STEEL 



The enormous amount of energy that is 
now going to waste in the unused water 
pow'er at Trallhatta, Sweden, will soon be 
converted into electrical energy, to be used 
in the production of steel in the large mill 
about to bo constructed there. The plant 
will be operated under the Kjelln patents. 
In which the ore is reduced in large electric 
furnaces. As the ore deposits arc very ex- 
tensive and the available water power enor- 
mous, the steel will no doubt be produced 
at a great profit. The first plant will be 
from 10,000 to 15,000 bp. and will turn out 
about 500,000 tons annually. 

♦ • » 

VENT NECESSARY IN WATER MUF- 
FLER FOR TWO CYCLE 
GAS ENGINE 



The water mu flier described iti Shop Notes 
for October will work all right with a 4-cycle 
engine* but if used in connection with a 
2-cycle engine it may happen that the partial 
vacuum produced in starting would draw 
water into the cylinder and cause trouble. 
To prevent this, drill a small hole in the 
pipe above the water level. — Contributed by 
D. II. Reeves, 045 Iowa St„ Oak Park* 111. 



At Portland, Oregon, recently, 25,000,000 
ft. of lumber was loaded; 20*000,000 ft, on 
vessels for foreign ports, and 5,000,000 ft. 
for home ports. That city is said to be the 
greatest lumber port in the world* 



i 
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REMOVABLE ANCHOR BOLT FOR 
ENGINE FOUNDATION 



The anchor bolts generally used for en- 
gine foundations cannot be removed and for 
that reason cannot be renewed when broken. 
The accompanying sketch shows a new 
form of anchor bolt which was used sue- 




Lower End of Anchor Bolt 



cess fully by a correspondent of the Engi- 
neers' Review, 

In this case a different method of putting 
in the anchor bolts was employed than 
usual. The bottom of the bolts were not 
secured firmly in the foundation, but 
spaces were provided for them, and they 
were put In place after the foundation was 
furnished. This method of placing anchor 
bolts is a good one, as it allows for re- 
moving them in case one becomes broken 
at any time after the engine gets to run- 
ning, without damaging the foundation. 

■ — * • ♦ 

HOW TO CLEAN A BOILER 



A very useful and efficient boiler cleaning 
hne can be made as shown in Fig, l , The 
bottom is made to conform to the curve of 




Botlcr Cleaning Hoe end Auxiliary Boiler 



MECHANICS 

the boiler shell and is made just large 
enough to pass through the front manhole, 
says a correspondent of the Engineers' Re- 
view, 

A small boiler to assist in cleaning a 
large one will soon pay for itself in time 
when the large boiler comprises the plant. 
Fig. 2 shows such an auxiliary boiler for 
cleaning. The boiler should have the steam 
piped to the feed pump of the large boiler, 
and a feed line from the same piped to the 
small boiler. On cleaning day let the water 
out of the large boiler and open It up. 
Have about 40 to GO lb, steam pressure in 
the small boiler and attach a hose to the 
discharge pipe of the feed pump, and pro- 
ceed to wash out the boiler. 

It can be seen that with an arrangement 
of this kind the engineer or fireman can 
wash a boiler out clean under a good 
pressure. 

* * * — — 

DISPOSING OF OIL ENGINE ODORS 



Offensive odors from oil engines can be 
disposed of by turning a portion of the 
jacket water into the exhaust line and con- 
ducting it Into a cesspool, says a rorre- 




l>es troys Offensive Udo.s 



spondee t of the Metal Worker. Make the 
cesspool about 5 ft, deep by S ft, in diameter, 
of field stone, with a brick arch and a cast- 
iron rim and cover, as illustrated. Be- 
tween 2 and 3 ft. above the bottom of the 
cesspool take a 5-in. pipe out of the side 
and carry it up a distance of 10 or 12 ft. 
♦ ♦ ♦ — 

To avoid the treacherous back kick when 
starting the motor the automoliilist should 
learn to crank with his left hand, which 
throws the hand and arm out of the path 
of the recoiling crank. 
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HOME-MADE REVOLVING STOOL 



The materials required for this handy 
revolving stool arc; A piece of hard wood 
H£ in* thick and cut out in a circle for the 

top. B; a piece 
of hard wood 
H4 in. thick, 
octagonal i n 
shape, for a 
base, C. for 
the legs a n d 
flange; three 
legs, D* 17 in. 
long* .sawed 
frotn an old 
rake handle; a 
piece of 1-in, 
pipe* K. 
in. loQg with a 
14n. thread on 
one end and 
a 6 % 4 n , 
thread on the 
other end ; 
two flanges. A* to fit the threads on the 
pipe; eight stove bolts. 2 In* long, to hold 
the flanges to the top and base, and three 
3-in. screws to hold the legs in the base. 
Countersink the holes for the heads of 
the stove bolts and the screws. When all 
the parts are put together sandpaper the 
wood until smooth and apply a coat of var- 
nish. The stool will cost about 30 cents. — 

Contributed by Godfrey Aman, Dolgevlllc* 

New York. 



MOW TO MAKE A CLAMP HANDLE 
FOR A FILE 



In filing large work, such 
as elevator guides, connect- 
ing rods for large engines 
and other surfaces which 
are longer than the file* it 
is necessary to provide 
means for holding the file 
without lifting any portion 
of the file from the work. 

Such a device is shown 
in the accompanying illus- 
tration, where the dimen- 
sions are given for a file 
li 5 g In. wide* A file is 
placed in the clamp and 
the nut tightened, and It is 
then ready to use.— -Con- 
tributed by John Weldon* 
433 Columbia St, Brook- 
lyn, N. Y, 



WHY BRICKS ARE MADE SMALL 



How much easier it Is to criticize than 
to do better! "We view the results of an- 
other b life labor and seem to discern at 
once some chance of improvement, which 
has evidently been overlooked by the ex- 
pert, who has given all bis time and energy 
to the problem* 

A recent example of this tendency Is Illus- 
trated in the proposed large size building 
brick. Instead of the ordinary standard size 
brick, which Is only 8 in* by 4 in. by 2^4 In., 
a brick 3 ft. long, 3 In. wide, and 2 % In. 
thick has been suggested. It has been 
pointed out that bricks of this size would 
require less labor in laying; would make 
stronger and better walls, and among other 
advantages* would be immune against earth- 
quakes* 

Brick manufacturers discovered many 
years ago that there are many advantages 
and disadvantages to be found In either 
large or small bricks, and after a careful 
study of all the conditions, decided to com- 
promise on a brick which should have as 
many advantages and as few' disadvantages 
as possible. This investigation resulted in 
the adoption of the present standard size* 
which is S In. by 4 in. by 2V t in. 

There are many reasons why the large 
brick mentioned above would not be prac- 
tical. In the first place it would be almost 
impossible to handle a “green" brick of that 
size, without bending and stretching ft, and 
the process of burning would be more diffi- 
cult* and would fn variably result in warp 
ing and distortion. Bricks of that size 
would not conform to the standard size win- 
dow boxes, door frames, and other building 



material, 





FUfi Handle for Largo Work 
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A HOME-MADE FOOT-POWER EMERY WHEEL 



The accompanying engraving shows a 
foot -power emery wheel stand which i made 
and am using in my shop for grinding email 
tools such as cold chisels and drill hits., 
says a correspondent of the American Black- 
smith. I used %4n, gas pipe for the legs 
and top pieces, and four %-in, elbows. The 
pipes were threaded and screwed into the 
elbows and the legs were then bent ass 
shown in the engraving. I then used %-ln* 
pipe flattened at the ends and arranged 



origin tar shape 1 1 hole into which a piece of 
% -in* pipe 5 in. long is fitted* For the crank 
shaft l use a %-iu. rod, and after drilling a 
t4-in. bole through the huh of the wheel 
and shaft, fasten them together. Any prac- 
tical craftsman can make an emery wheel 
stand with little or no cost. An emery wheel 
suitable for this stand would he about ;S in. 
In diameter by % In. thick, If a suitable 
belt or fly-wheel can he secured from some 
discarded farm Implement it will save the 



Emery Wheel Made of lUpea and Fitting? 




them as leg braces, putting them together 
with Jfi-in. bolts. The top ol the frame is 
J4 in. square from center to center of el- 
bows and is bolted on a 14 by IS in. board 
for the table. The brackets which hold the 
shaft for the emery wheel are made of 1 by 
lVi-in, iron and are bolted on top of the 
table. The shaft for the emery wheel is 
a piece of %-ln. round stock with a 2 by 
1%-in. piece shrunk on and used as a pul- 
ley, A 2%dn* washer is also shrunk os this 
shaft as a wheel flange. This is turned up 
in a lathe. The small wheel shaft runs In 
two small boxings on the top of the brack- 
ets. The large wheel, or fly-wheel, is 26 in. 
in diameter with a rim 2 in. wide and % in, 
thick. The spokes are of %-ln. rods and are 
arranged as shown in the engraving. They 
are six in number and each set of three are 
welded In such a manner as to leave a trl- 



trouble of making one. This Is a very handy 
tool, and will often save time in starting up 
the engine or using the old grindstone. 

Although the height and size of this stand 
may be altered to suit various- conditions, 
the following is about right: Height of 

stand, BS in. Dimensions at top, 14 in. 
square; stock for legs to be %-ln. gas pipe. 
Leg braces: gas pipe bolted with 

%-in. bolts. Treadle Is made of 1 Vs by 2 In. 
stock bolted firmly together. The large 
wheel Is 26 In. in diameter. 

-* 

The Government is to make a test of Chi- 
nese labor for digging the Panama canal. 
In the test 2,500 Chinese will be employed. 
The work is said to he too hard for the 
large number of Jamaicans now employed, 
and a sufficient number of Spaniards cannot 
be secured Immediately. 




TO PUT A BELT ON A RUNNING 
PULLEY 



In many shops it is the practice to throw 
on tile belts while the machinery is running 
rather than Jose eight or ten minutes by 
shutting flown. Where the belt comes on at 
the top of the pulley it can usually be 
thrown on from the floor by two men using 
stout poles having spurs In the end and a 




Method of Putting belt on Running Pulley 



linger on the side, says a correspondent of 
the American Machinist* One man holds 
the belt up on the face of the pulley and 
the other catches the edge of the belt with 
the pole finger and pulls It on. Where the 
belt runs on from the other side of the pub 
ley, or id cases of very tight bolts, the fal- 
lowing plan is better: 

Take a piece of common bale rope tip on 
the ladder, slip It around the belt and bring 
the two ends even as in the sketch. Steady 
the belt with one hand while the man on the 
floor pushes it up onto the pulley with one 
of the poles, then with the other band pass 
the two ends of the rope twice around the 
shaft close to the bub of the pulley and in 
the direction of the rotation. Be careful 
and keep clear of set screws by keeping just 
a little tension on the rope. Step down a 
step or two on the ladder and grasping the 
ends of the rope in one hand, give the man 
on the floor a signal for a concerted effort, 
and with a pull the belt is on and the rope 
may he removed if it has not already re- 
moved itself. Under no circumstances should 
the rope be wrapped around the hand: be 
content to merely grasp it firmly. If it 
catches on the side of the belt, you wont 
have to be told to let go. Clean shafting 
mid a cool head arc required for the suc- 
cessful performance of this operation. 

When throwing on a belt, if the pulley or 
belt is wet, wdpe both fairly dry before at- 
tempting to throw the belt. If the belt is 
of rubber, with the rubber partly worn off, 



get it back on the pulleys as soon as pos- 
sible, as if wet it will draw up several 
inches in a short time. 



STEADY FLAME VARIABLE BLAST 
APPARATUS 



In keeping a steady blast with foot bel- 
lows and a blowpipe the india-rubber dia- 
phragm generally used does not always 
give the best results, especially in main- 
laming a email flame. The apparatus Il- 
lustrated is an excellent substitute and by 
its use the strength of the blast can be 
regulated with ease to suit a full jet of 
gas, says the Model Engineer, London, or 
the smallest flame required for fine work, 
and will not change, no matter bow much 
work is expended on the bellows. 




To make the devfce, invert a long tin 
cam A, in a larger tin, B; through the bot- 
tom of B pass an upright pipe, E, and 
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make the joint tight. To the top ot E 
solder a small tin, C r by Us lid. To the 
bottom of C sweat a piece of £beet copper 
with a iVin. hole in the middle of it. The 
edges of this hole should he knife-sharp. 
Make the ball- valve, D, a -In. sieel hall 
and seat it In the hole in the copper with 
a smart tap of the hammer. Sweat three 
brass wire guides into the copper and hend 
one of them over to keep the ball from 
being blown off its seating. Test the valve 
by filling the tin with water and holding 
the ball down tight to Us seating, to keep 
the water from running out. If the valve 
is tight, proceed by soldering tin C into Its 
lid at the top of E. Solder four straps of 
sheet tin. F, onto A and fasten them to 
the top edge of the large tin, B, by four 
small bolts, G, 

In operation, water is poured into B, and 
when the bellows are not worked, it pur- 
tiaily fills A. As soon as air is blown in, 
it expels the water from A, and a steady 
blast is delivered to the blowpipe through 
the pipe H. This blast depends for its 
strength on the head of water, ft, due to 
difference of water level in A and B, and 
this difference can be varied at will by 
pouring more or less water into B, 

The blast cannot be stronger than the 
pressure due to the head of water, K t as 
any superfluous air pumped in only bubbles 
harmlessly out from under A and escapes. 

It is advisable to have the difference be- 
tween the tins A and B large enough, or 
the escaping air blows the water over the 
edge of B, A large square biscuit tin an- 
swers perfectly. The whole should be 
mounted on a camp stool, with a hole cut 
in the seat for the pipe E to pass through. 

WASHING PHOTOGRAPHIC NEGA= 
TIVES AND PRINTS 



The customary process of washing nega* 
lives and prints is tedious and consumes con- 
siderable time. A correspondent of the 
Photographic Times describes an easier 
method which he has used with excellent 
success. 

Fasten a small oil can nozzle (A* Fig, 1) 
to a long piece of rubber tubing, B. Fasten 
the other end of the tubing to the hydrant 
as in Fig. 2, or to the bottom of a small 
tank elevated above the tEible on which the 
washing is done. 

After the plates or prints are rinsed, turn 
on the water and spray them with the fine 
stream . Plates may be held In the hand 
or the rack, but prints should be placed on 



a pane of glass and turned frequently. All 
traces of hypo, which would cause the pic- 
tures to fade or turn yellow easily If al- 
lowed to remain, can be removed in this 




Fine? Spraying Nozzle 



way In from eight to twelve minutes. If 
rhe stream Is too strong, however, It will 
cause blisters. 

When many are to be washed, have a tray 
of dean water in which to place the prints 
between times. After the treatment, soak 
them for a few minutes and dry. 

— ■ — ■ 

OUTLINE DRAWING MADE WITH 
HELP OF CAMERA 



The use of the camera as a drafting tool 
was described In Shop Notes for September. 
1906: the accompanying illustration is re- 
produced from an outline of a pattern actu- 




ally made by the process, and shows what 
accurate results may be obtained in this 
way at small cost. 



At a mild red heat, good steel can be 
drawn out under the hammer to a fine point: 
at a bright red heat, It will crumble under 
the hammer, and at a white heat it will fall 
to pieces. 
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FACING A LARGE CASTING BY 
HAND 



The illustration shows how a large fur- 
nace hopper lor a blast furnace was faced 
by hand. In describing this operation, a 
correspondent of the Amer- 
ican Machinist says; 

The boring mill in our 
shop having only a 10-ft. 
swing, we had to rig up for 
the job, We found a large 
pulley, which we keyed into 
the Inside with wooden 
keys, C. A piece of shafting 
was then obtained and se- 
cured in the bore of the pul- 
ley. A collar, P. was put on 
this and an old bearing to 
which was attached the beam. We then se- 
cured an old slide rest to the beam at. R 
With two men to turn the beam and feed 
the tool in by hand, the job was done in 
about half a day. The hopper was ill six 
sections bolted together, and as the surface 
of A was very rough, we had to take several 
cuts, 

— — — 

TRIANGLE FOR DRAWING SCREW 
THREADS 



Drawing screw threads la often rather 
difficult for the draftsman, but by the use 
of tho triangle illustrated , the task can be made 
much easier and the 
threads more uniform. 

This triangle is made of 
an ordinary 45-degree cel- 
luloid triangle, like that 
shown in Fig. 1. Make 
the lines A B J and B' C 
on the triangle, as shown 
in Fig, 2, scribing them 
with any sharp instru- 
ment and at an angle of 
about 4 degrees with the 
horizontal. With a sharp 
knife cut the celluloid 
away almost down to the 
lines,, says Machinery, and 
finish off to the lines with 
a fine file, making smooth, 
straight edges, Either 
horizontal or vertical 
threads may be drawn 
without changing the po- 
sition of the triangle, and 
right or left-hand threads 
arc drawn by siiuply turning 
it over, 



Low brass Is more likely to fire-crack than 
]3 high brass; the amount of It used is com- 
paratively small, says American Machinist, 
and is confined to drawn or spun articles 
which cannot be successfully made from 
high brass. 



A safe way of discovering a leak in a gas 
pipe is suggested by a fireman. It is to use 
a small brush and ordinary lather. The 
escaping gas will blow bubbles* however 
small the leak may be, and will thus show 
the exact place. 

Zinc dust, when properly packed, is not 
liable to spontaneous combustion, as is gen- 
erally believed, according to a German sci- 
entist. Wetting of the material is without 
danger, and ignition and explosion only 
occur in the presence of air* Many steam- 
ship owners refuse to transport zinc dust, 
because of the Idea that it Is dangerous. 
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THE OBJECT OP TRUSSES 



Readers of the articles oti strength of ma- 
terials will understand that the span of a 
beam may be bo Jirge that a single beam 
could not bo had o£ sufficient else to hold 
the load without bending too much, says the 
Practical Carpenter, 

Such a case is shown in Fig* 1, which can 
be remedied by supporting It with an up- 
right post or column in the middle, as 
shown in Fig. 2: this would practically make 
two short beams of the long beam and con- 




sequently greatly increase the strength of 
the long beam. 

In cases where a post would not he admis- 
sible in the center a support may he had by 
using two braces as shown In Fig* 3. Here 
the pressure Instead of acting downward on 
a post acts downward in a diagonal direc- 
tion, transferring the pressure to the walls 
or other supports of the long beam. A little 
thought wdll show that these braces (used 
for the same purpose as the center post in 
Fig, 2) are subject to compression the same 
as the post, 

When the load on the long beam is 



concentrated at the center or evenly distrib- 
uted the pressure on each of the braces is 
the same. 

in many cases a clear opening is desired 
and no braces can be used underneath, but 
the same support can be had by placing the 
braces above the beam and suspending from 
them a rod holding up the center of the 
beam as shown in Fig. 4. 

It makes no difference if a weight is 
placed directly on top of a board or if a 
string is tied to the board and the weight 
suspended by the string, the pressure on the 

board is just the same. 

In Fig. 4, instead of being supported di- 
rectly on the braces, the beam is suspended 
from the braces by means of the rod; hence 
the pressure on the braces is just the same 
as in Fig* 3 (that is, with the slight 
addition of the weight of the rod itself). 

Fig. 4 shows the simplest form of a truss, 
but all trusses are on the same principle of 
transferring the load to the support. 

In the truss shown In Fig* 4 the load Is 
placed on the beam, hut when used for roofs 
the load is placed on the slanting braces or 
rafters, as they are called, 

Where the span is comparatively short, 
the beam may be trussed as shown in Fig. 5* 
Here two iron rods % or 1 in. in diameter 
are placed on the beam as shown— one on 
each aide* A piece of flat bar-iron, about 3 
in. wide and Vj in. in thickness, with ends 
turned over about ■)£ in., forms the middle 
support for the beam. When the nuts are 
tightened the tendency will be for the 
middle of the beam to go upward, thus 
counteracting the downward bending* 

— — - 4 ■ « » 

ALARM FOR STEAM GAUGE 



This Is a handy device for firemen, as It 
will sound an alarm when the pressure be- 
comes either too high or too low, thus ob- 
viating the necessity of constantly watching 




the gauge. An ordinary door bell out- 
fit will supply nearly all the parts necessary 
for constructing this alarm, except that a 
switch, S, should he substituted for the ordb 
nary push button. 

The contacts. A and B t are placed at the 
two extremes of the permitted pressure vari- 
ation and are connected to the bell circuit 
as shown. The switch, S, is closed nor- 
mally, but when the alarm Is sounded It 
may be opened until the required pressure 
is obtained, — Contributed by Robert Glnubhe, 
Malott Park, Ind. 

» ' 

A HOME-MADE BAND-SAW 



A good, practical band-saw r , as made by a 
correspondent of The Blacksmith and Wheel' 
wright, Is shown in the illustration. The 
frame la made mostly of wood and braced 
with iron and the w r heela are from an old 
bicycle. The tires are ll4dn. solid rubber. 

The top wheel is fixed on a shaft having 




a tight and loose pulley, while the bottom 
wheel is fastened in an iron fork, w r hich can 
he raised and lowered by the screw and 
hand wheel 

» » » 

Cordite used in the cartridges w T as found 
to bo the cause of the bursting of several 
rifles during target practice of the Canadian 
militia. 



HOW TO MAKE A DRILL 



A serviceable drill can be made of old 
lumber and pipe at very little cost* The 
parts used in its construction are as fol- 
lows: A, piece of lumber (2 by 8 in.); B 
and C, pieces of wood set into A; D T iron 
rod to strengthen frame; E E, wooden 
brackets supporting B and C; T, set nut set 
into B; F t piece of old pipe or iron 




threaded to set gauge nut; G, old brace or 
made of pipe fittings, with a set screw, K, 
to hold the drill; H, table to which the 
work is fastened, — Contributed by F. B. 
Ewing, Santa Clara, Cal. 

♦ » ♦ 

TO SANDPAPER A CORE BOX 



Tn the accompanying sketch, A is the core 
box, B a cylindrical piece of wood, turned 
a little smaller than the diameter of the re- 
quired core, and C 
is a piece of sand- 
paper glued on B. 
The w r ooden cylin- 
der, B, is fastened in 
the lathe and re- 
volved at high speed, 
the core box being 
then brought up 
against It, as shown. 
If there are any shoulders In the core box 
the cylinder should be shaped accordingly 
and a separate piece of sandpaper glued 
to each section. — Contributed by Donald 
Reeves, 6453 low a SL, Oak Park, 111, 
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AN UNDERGROUND CLUB-HOUSE 



Nearly every boys' club wants a place to 
meet and it was for this purpose that the 
underground house here shown was con- 
structed. The house is built in a hill which 
was first excavated, as shown in Fig. 1. the 
dirt being thrown on each side, to be used 
later for banking and covering the roof. 

The house consists of two principal parts: 
the entry, Fig. 2, and the club room. Fig. 3. 
This may be made any length desired, but 
should not he more than 5 or 6 ft. wide, as 
a greater width would require cross beams 



of furniture that are usually required. These 
may be either home-made, as shown, or may 
be obtained from the old furniture discarded 
from the home. The door, Fig. 6, is pro- 
vided with a secret lock which consists of 
a latch. A, supported on a strong frame, B, 
and swinging on a pivot near the center, 
A string, C, la fastened to the latch and 
terminates in a ring, D, which is placed In 
a location known only to the members of 
the club. A light spring or rubber band 
may be used to make the latch spring over 




Of Construction and Equipment of Underground Club- House 



to support the roof and would thereby make 
the construction much more complicated. 

The lumber used should be about 1 in. 
thick and should be fastened together in a 
good workmanlike manner. This is espe- 
cially true of the roof, which is required to 
support the weight of the earth above in 
addition to the weight of any possible in- 
truder and which, if too weak, will endanger 
the occupants of the house. The boards 
should he nailed across the short way to 
give greater strength and it is well to nail 
a long board along the middle the entire 
length of the roof. 

tn Figs. 4 and 5 are shown the articles 



in front of the door, and when the door is 
closed it will lock itself. 

The longitudinal section of the complete 
house is shown In Fig. 7. The ventilator. A, 
can he made of either wood or stove pipe 
and if desired can have a small cover over 
the top to prevent rain coming in. If a 
stove is used, a pile of burnt wood can be 
placed around the stack, as shown at B, so 
that the suspicions of passers-by will not 
be aroused in any way. Also a bush, C, 
transplanted at the entrance, will hide the 
door. 

An underground club-house of this kind 
will prove a source of mystery to those 



mo 
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uninformed of the secret entrance.™ Ctjii* 
tributed by Charles Edwards, Jr. f E. 

Preston St, Baltimore, Md. 

» * ♦ 

SEALING WAX BENT WHILE COLD 



If a piece of sealing wax is supported in 
a horizontal position bv one end, as shown 
at A in the sketch* it will gradually bend to 
the shape indicated by the dotted lines, R 




To attempt bending it with the hands would 
result in breaking it unless a steady pressure 
were applied for a long time. This peculiar 
property Is also found in ice, 

— - — » ♦ ♦ ■ 

A CHEAP FIRE ALARM 



Ah electrical device for the barn that will 
give an alarm in case of fire is shown in the 
accompanying diagram. A is a wooden 
block, which is fastened under the loft at 
a gable end of the barn; B is an iron weight 
attached to the string, Q. and this string 
passes up through the barn to the roof, then 
over a hook or pulley and across the barn* 
under the gable, and is fastened to the oppo- 
site end of the barn. 

D D are binding posts for electric wires. 
They have screw ends, as shown, by which 
means they are fastened to the wooden 
block, A. They also hold the brass piece, 



E, and the strip of spring brass, F p in place 
against the wooden block. G is a leather 
strap, fastened to the weight* B ± and the 
spring, F, connected to the latter by a small 
sink bolt. - 

At the house an electric hell is placed 
wherever convenient. Several battery cells, 
of course, are also needed. Dry batteries are 
moat convenient. The battery cells and bell 
are connected in the usual manner, and one 
wire from the boll and one from the bat- 
tery are strung to the barn and connected to 
the binding posts, D D. * 

If a fire occurs In the hay mow the blaze 
will generally shoot toward the gable soon 
after it starts* and will then burn the string, 

C> which allows the weight, B* to fall and 
pull the brass spring against the iron piece, 

B, which closes the circuit and rings the 
bell that Is in the house. 

If desired, the string can be stretched 4 

back and forth under the roof several times 
or drawn through any place that is in dan- 
ger of fire. — Contributed by Geo, B. Wrenn, 
Ashland* Ohio. 

- 4 -*—* 

A CURIOUS COMPRESSED AIR 
PHENOMENON 



Push a pin through an ordinary business 
card and place the card against one end of 
a spool with the pin inside the bore, as 





shown In the sketch. Then blow through 
the spool and it. will be found that the card 
will not be blown away but will remain 
suspended without any visible support. This 
is explained by the fact that the air radiates 
from the center at a velocity which is nearly 
constant, thereby producing a partial vacuum 
between the spool and the card. Can any 
of the readers of Mechanics for Young 
America devise a practical application of 
this contrivance? 

+_ — — — 

Mechanics for Young America, our splendid 
book for boys. Only 35 cents. 






BICYCLE POWER FOR RUNNING MINIATURE TRAINS 



Remove the front wheel 
from the bicycle and In its 
place fix a scat as at A in 
the sketch. Take the tire 
off the back wheel and run 
a small leather belt around 
the wheel to transmit power 
to the dynamo, U. which is 
connected up, as shown, and 
causes the little electric car 
to run when the wheel is 
operated, — Contributed by 
Clifford B, Hrainerd, Chevy 
Chase, Md, 




Bicycle Power for Electric Railway 



RUSTIC WINDOW BOXES 







Fit 3 



Instead of using an ordinary green 
painted window box why not make an artis- 
tic one In which the color does not clash 
with the plants contained 
in it but rather harmonizes 
wdth them and brings out 
the beauty of the foliage to 
the moat advantage. 

Such a window box can 
be made by anyone having 
usual mechanical ability 
and will furnish more op- 
portunities for artistic and 
original design than many 
other articles of more com- 
plicated construction. 

The box proper should be 
made a little shorter than 
the length of the window to 
allow for the extra space 
taken up in trimming and 
should be nearly equal In 
width to the sill, as shown 
in Fig. 1. If the sill is In- 
clined' as is usually the 
case, the box will require a 
greater height in front, to make it set level, 
us shown in Fig, 2, 

The box should be w^eii nailed or screwed 
together and should then be painted all 
over to make it more durable. A number 
of %4n. holes should be drilled in the bot- 
tom, thus allowing the excess water to run 
out and prevent rotting the plants and box. 

Having completed the bare box it may be 
trimmed to suit the fancy of the maker. 
The design shown in Fig, 1 is very simple 
and easy to construct but may be replaced 



with a panel or other design. One form 
of panel design is shown in Fig, 3. 
Trimming having too rough a surface will 



Artistic Window Boxes 

be found unsuitable for this w r ork as it is 
difficult to fasten and cannot be split as w T ell 
as smooth trimming. It should be cut the 
proper length before being split and should 
be fastened on with brads. The half-round 
hoops of barrels will be found very useful 
in trimming' especially for hlling-in pur- 
poses, and by using them the operation of 
splitting is avoided, After the box is 
trimmed, the rustic work should be var- 
nished, In order to thoroughly preserve it, as 
well afi improve its appearance. 





ENGLISH MAIL CAR — The above illustration shows the type of railway mail car In use an 
the Furness Railway of England. The sorting table extends the entire length of one side of the 
car. It is equipped with electric lights. 



PORTABLE TELEPHONE SERVICE 



New and Practical Idea Which ts Likely to he 
Generally Adapted 



trolley lines, where the conductor carries 
a telephone on the car and makes connection 
at boxes placed each half mile. 

■ — » » • ■ 

PHOTOGRAPHS ON FINGER NAILS 



Detroit is to have the first portable city 
telephone service in the world. The scheme 
is so good it will certainly spread rapidly 
to ail large cities. 

Portable telephones will be rented to own- 
ers of automobiles, delivery wagons, doctors, 
and others who are about the city most of 
the time. Connection boxes will be lo- 
cated in all parts of the city, being fastened 
to poles, buildings or posts. In the bos is 
a metal plate with two holes, into which the 
subscriber places the racial plugs which are 
at the end of the service wires of his porta- 
ble telephone. When connection is thus 
made the subscriber can call up and talk 
with any telephone on the entire city sys- 
tem, A pocket directory giving the location 
of all the boxes will be furnished sub- 
scribers. 

The great utility of the service is at once 
apparent. An auto breaks down; the owner 
takes his telephone to the nearest box — 
which may be a long distance from any other 
telephone — calls up a garage, and the re- 
pair outfit starts at once to his relief. Doc- 
tors can keep in constant touch with their 
offices or homes, or get as frequent reports 
as desired as to the condition of critical 
cases, A report that a patient had suddenly 
taken a turn for the worse would bring the 
doctor back without needless loss of time. 

The service is patterned after the tele- 
phone system already in use on interurb&n 



The latest London fad is to have the por- 
trait of lover or favorite relative photo- 
graphed on a finger nail. Young brides se- 
leet the nail of the wed- 
ding ring finger. The 
process of picture mak- 
ing is best done by what 
Is known as the carbon 
process. A photograph 
of the subject Is first 
made in the ordinary 
way, and reduced to a 
size suitable tor the fin- 
ger nail, A print is then 
made from the negative 
on carbon paper, which 
is made in substantially 
every color. After the 
print has been fixed and 
toned, it is transferred 
to what is known as 
transfer paper. At this 
stage the finger nail 
must be rubbed with 
pumice powder, to render ft quite smooth. 
Then the wet transfer paper is placed with 
the photograph on the finger nail. When 
dry, the transfer paper is stripped off and a 
finished photograph is left on the finger nail. 
Finally,, a fine coat of transparent enamel is 
brushed over the photograph, rendering it 
perfectly safe to wash the hand without dam- 
aging the picture, 
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WHY FLOUR MILLS CHANGE IN QUALITY OF PRODUCTION 



It Is a curious fact that certain mills in 
a very short time, only a few weeks with 
some, change from good flour producers to 
bad, or the opposite, and the matter is fre- 
quently inexplicable to the miller. In one 
instance, where a miller had been putting 
out a satisfactory grade of flour, a new 
miller, who promised great things, was en- 
gaged. 

The new man, says the American Miller, 
proceeded to change nearly all the separat- 
ing sheets on the tail of reels and, after a 
while, started. Quantity as well as quality 
was the new man's object. For three months 
or so, he changed reaming, noon and night, 
while his Sundays were reserved for spout 
changing, Meanwhile complaints com- 
menced coming In, and in several eases flour 
also, till Anally the mill was shut down with 
three thousand barrels of flour on hand that 
would not stay out. 

In this case It was believed by one or two 
millers that the new tailing sheets returned 
too much dirty stock to the roils, and the 
miller began to return a vast amount of 
stock to be reground over and over and, 
with trying to raise capacity, ground closer 
and closer. Previous to his coming a 2G-im 



round reel had been taking care of all stock 
coming from the last, or low grade, roll; 
but it soon proved too small and a 364m 
reel was added to help out. 

The new T man's career was brief but ex- 
citing. The next man was cautious, hut by 
degrees brought about good results and kept 
It up for several years. 

In another case, however, a new man who 
did not change a foot of cloth nor a spout 
in a brief career of six weeks so ruined a 
mill's reputation for good product that every 
merchant in town was refusing the flour. 
Such cases are not infrequent. 

A theory advanced in explanation is that 
hot rolls flaking the stock going through, 
the stock itself being in had condition — that 
is, a good percentage sufficiently reduced 
to go through an average flour number of 
cloth — will produce poor flour even though 
the grinding is, so called, open. It matters 
not whether the bolting system be reel or 
sifter. Too fine doth on the sifter, or one 
wrongly flowed, resulting in a heavy load of 
stock on the sieves, or the returning prac- 
ticed in a reel mill In an effort to clear 
flour, will produce a flour the baking quality 
nf which will he found unsatisfactory. 




Courts of Ihs iuUotblk 

THE ABOVE DANGER SIGNS, WHICH ARE NOW USED IN FRANCE AND HAVE BEEN 
PROPOSED FOR USE IN THIS COUNTRY, ENABLE AUTOMOBI LI STS TRAVELING AT THE 
RATE OF SO MILES AN HOUR TO DETERMINE THE CHARACTER OF THE ROAD SCO YD. 
AHEAD. THE INTERPRETATION OF THESE SIGNS IS AS FOLLOWS" 1, RAPED DESCENT; 
2 , STEEP H!! L: 3, TURN TO RIGHT; 4, TURN TO LEFT; 5, DITCH ACROSS ROAD; 0, 
TURN FOLLOWED BY ^OWN-GRADE: 7. TURN FOLLOWED SY HILL: 8, WINDING DE- 
SCENT WITH BAD TURNS; 9, BAD CROSSROADS; 10, "DONKEY'S BACK"; 11, BAD STONE 
PAVING: 12, PASSAGE UNDER ROAD; 13, TRAM LINE ABOVE ROAD LEVEL; 14, GRADE 
CROSSING; IS, VILLAGE. 
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SAILING AIRSHIPS IS SERIOUS 
BUSINESS 



JVIactiLnery Breaks and Aeronaut Drifts 250 Miles 
After Having Thrown Out Everything 
But Himself 



Capt, William Matteray* 25 years of age, 
had a thrilling but terrible experience when 
he recently made an ascension from Oconto* 
Mich. lie tells his experiences as follows: 

“The crowd was great at the fair grounds, 
hut i at first did not care to take the trip 
on account of high winds which 1 could 
gauge by the fast traveling clouds, The 
crowd, which had come over 100 miles to 
see the big ship, which had been on exhibi- 
tion for two days, began to talk fake, and 1 
saw no way out of it. 1 started to make 
the trip between 5:30 and 6 o'clock in the 
afternoon, and in about two minutes after 1 
got under way I ran into high winds which 
threw r the small gasoline engine out ot 
Kilter. I was already over Green Bay, I 
got there so fast that landing was impossi- 
ble. It began to get dark and I tried to 
land again, but got into the water. I threw 
out some ballast and rose above the clouds. 
The next time I tried to land was In a big 
lake — I think it was Lake Michigan, for I 
could see nothing but water. 

“I saw several big vessels and got within 
fifty feet over one big fellow. I called to a 
man on deck to catch the anchor rope, but 
he replied he was not in the catching busi- 
ness, It would have boon an easy matter to 
have pulled me down then. The next time 
I landed I got up to my hips in water and 
had to throw out some more ballast. 

“I had thrown the engine out shortly after 
I started, as I wished to save the lighter 
ballast to make a landing if 1 got a good 
chance. The third time when I arose I got 
the higher atmosphere and my wet clothes 
froze to my body. The big gas bag was 
dripping and as soon as we struck the 
higher air it was covered with a thick coat- 
ing of ice. 1 expected to get killed any mo- 
ment, but made up my mind I would stick 
till the finish, but was going to cut the 
ropes from the framework of the ship and 
float with the gas bag if the worst came. 
The framework is so frail that one misstep 
’wouid have thrown me out Into space. I 
was hungry and thirsty from being in the 
high air and nearly frozen, and became ex- 
hausted, so I made a not out of the landing 
rope across the frame of the ship, tied my- 
self to It and fell asleep. 1 must have slept 
a long time, for I was awakened by the 
basket striking on a tree. I untied myself 



and made a lasso out of the drag rope and, 
after striking several trees, finally got the 
rope over one and fastened it, climbing 
down to the ground and pulling the ship 
with me. 1 unfastened the canvas rudder, 
made a bed out of it at the foot of the tree 
and went to sleep. 1 was awakened in the 
night by a big black bear which came 
sniffing around, but did not attempt to do 
any harm. I saw ail kinds of wild animals 
and dozens of deer, which would give a 
stare at the big thing in the air and run 
away in alarm. 

“I traveled about 250 miles as the crow 
flies and was over the water most of the 
way and on an average of 15,000 feet In the 
air, 1 arose in the moaning and walked 
around for four nourb, covering annul ten 
mile a, and found myself at the starting 
point. I took another start and arrived at 
Gaylord in an exhausted condition/ 1 
- — — ♦ » ♦ 

ELECTRIC SNOW PLOW 



Many intern rban electric lines are adopt- 
ing the big rotary plows used by the steam 
roads. The only difference Is that eleetric- 




W<irlfs In Either Direction 

ity instead of steam is the working power. 
The revolving blades are placed at each end 
of the car so It can work in either direc- 
tion. A 100 dip. motor drives the blades 
with great rapidity, throwing the snow out 
at the top, w T here it rises on both sides of 
the car and falls a considerable distance 
from the track. The car itself is propelled 
by another set of motors. 

+ ♦ » 

A TRAVELING FACTORY 



The electric interurban roads are equipped 
with repair cars which with a crew of ex- 
pert men are kept in constant readiness for 
emergency calls. In order to avoid a waste 
of time, one of these cars has been fitted up 
with tools and machinery for making repair 
parts. In this w r ay the men are kept con- 
stantly employed. 
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TT TB want to prove to you* at our risk* in your own home, without any obli- I 
Vy gation on your part whatever, that Telman Ranges are absolute range per- 
tiL^on and that one in your home will cut the fuel bill and housework in 
I half. Let us explain to you how we sell direct to you from our factory at 

I ACTUAL WHOLErSALIL PRICES 

and thus save you $15 to $40 profits of middlemen mud dealers. We give with 
every range a TEN YEAR GUARANTEE, which is as broad and binding as we 
I can make it. We CLAIM THAT TotttAN RANGES ARE THE ONLY RANGES MADE 
1 WHICH POSSESS ALL THESE FIVE POINTS OF MERITORIOUS PERFECTION — 

Isn't This What You Want When You Buy a Stove or a Range? 

I L The r^nge th*t will bake, Beit and endure. 4* The range that has an OLD ESTABLISHED, REPU- 

I 2. The range that is KEALLT economical. TABLE mamiiaduftr behind it 

3, The range which turns the gases and smoke into £. THE RANGE THAT WILL LAST TEE ^CNG- 
BAKING HEAT. EST. 

Th© riveting. the mounting. the finishing are done BY II ANIL bL skilled workman^ tinder tftfs pHrsonal di- 
ll rsctluti of imt PKKSIPKNT, We guarantee that there is not :i better range made today, and few A S GOOD, 

l s it not worth n minute's time and a postal cart to send tor our catalog, which tolls all about thin liberal special 
I offer? Our catalog shows over too different stylet and sizes of Wood Cook Stoves, Heating Stoves, Steel Ranges, 
j etc - We a re inn, fcl ug ma o j other liberal offe r* to / the su m m*r months A re you interested, ? II SO 

SEND POSTAL FOB FREE CATALOG f'G ,f 

Manufacturing and Selling JUDSON A. TOLMAN CO. 7705 cK£ n i 
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A Square Deal for Newsdealers 

<L Popular Mechanics believes in a square deal for the Newsdealer t 
and has withdrawn all clubbing arrangements of every charac- 
ter. We shall refuse to accept orders after October 31 , jgo6 t 
from any agency or publication which advertises to club th s 
magazine with any other * We appreciate what the Newsdealers 
ji; are doing for ns t and we intend to protect them . 

CL Popular Mechanics is fully returnable 

S CL That means without any time limit 

d Not 30 days nor 60 days t but 

CL They will be accepted whenever you 

IS CL Happen to find one which has been mislaid and therefore not 
sold . Any delay in getting proper credit on returns, or in hav- 
j! ing re-orders promptly filled should be reported to me. It will 
■! be adjusted at once - 

H. H. WINDSOR, President, 

POPULAR MECHANICS CO. 



REMOVED TELEPHONE, BANKRUPTCY 
FOLLOWED, — Thfi head of nn established New 
York firm — tin old man — returned to his place 
of business, for a couple of days’ work after 
having alipFut+'d himself for several years, The 
constant ringing of l be telephones £0 annoyed 
him that In ■ ordered them nil removed,, saying his 
father anti grandfather had prospered without 
th* instrument!! .and so could ho. The business 
was local wholesaling and jobbing, taking nearly 
all Itft orders by ’photic. "When the con- 

venience was removed, the business fell off and 
in three years the house went Into bankruptcy, 

LUCKY NUMBER GETS RENT FREE.— A Paris 

flat owner has hit Upon im Idea which is popular 
with his tenants. On the door of every apartment 
is a number and on the first of each month the 
landlord draws a lottery, and the occupant of the 
flat the number of which proves to he the winning 
one pays no rent that month- — Building Manage- 
ment, 



ABSOLUTION BY TELEPHONE.— A Catholic 

priest recently expressed an opinion that in caaea 
of great emergency it would he valid for a priest 
to receive a confession and grant absolution over 
the telephone. As, for Instance, were miners out 
off from rescue and yet had telephonic communi- 
cation with those on the surface, the church would 
not refuse absolution because of the means by 
which it must be granted, Such an instance oc- 
curred in Euror Is sulci. 

— > • -*> 

STEEL GRAVE FOR RUSSELL SAGE,— The 

body of FUlflsell wan entombed in a steel 

watted grave, so massive that it looked like a solid 
Ingot of the metal. The steel structure weighs 
3 tons and is equipped with an intricate system of 
electric alarms. The steel box is T ft. 11 In. long, 
42 In, wide and a 2 in, deep, cost 122,000. and is 
strong enough to resist repeated charges of dyna- 
mite. 




The IDEAL SIGHT RESTORER 

The Ideal Eye Masseur 

Indistinct Vision! Muscular Troubles, Chronic 
Diseases of the Eye all successfully treated by 
Scientific Massage at any age. 

English, German or Spanish pamphlet mailed tree. 

THE IDEAL COMPANY, 239 Broadway, New York. 






Town 



SMALL MOTORS 
All Variable Speed 

Each 

Alternating dental and jewelers 1 motors. $25 *00 

Direct current 1 i *' ** ** ■» 

Alternating Forge blowers*..,.. 40.00 

Direct current forge blower*. ......... 30.00 

Alternating current friction drive motors 
for Gordon Presses* 100 to 2,000 im- 
pressions per hour.*,...... — 60.00 

Same motor wound for direct current...... 40.00 

These motors arc the newest improved variable speed 
motors, and guaranteed lor two year*. 

Bead for booklet "B." A thousand other bargain* in stock. 

GUARANTEE ELECTRIC CO. CHICAGO. ILL. 



THE LARGEST 

AIR-COOLED MOTOR MADE 



SEND FOR IT 



My Revised List of Machinery 
and Contractors* Equipment 

IS NOW READ Y p AND COVERS 
TWELVE PRINTED PAGES WITH 1.Q- 
CATION AND PRICES. I WILL SE 
VERY PLEASED TO SEND A COPY 
TO YOU IF YOU WILL LET ME HAVE 
YOUR ADDRESS. 

Willis Shaw, Machinery 

171 L« Salle St. CH1CAQO, ILL. 



Make Your Own Light 

The Fairbanks- MOK eK Electric Light Outfit give* plenty of good light 

at a moderate cost. 

Gae, Gasoline or KeroBene Engines for all purposes, from 2 n. p. up. 
Cutout complete advertisement and send to 

Fairbanks, Morse (& Co. 

Monro* StrsBl, Chicago, 111* 

Please send me illustrated Catalogue Wo. C 449 Gasoline Engines 

I may want-......**..-- .,,.***. **.h* p. to run...,,. 

N antH- - — 

Street J?Q * 

i, *,,,, ■ ....State.**.*,,,-. ,,,*.* ,..*,,»...*****,*,■■****. **,* 



Engine 

Castings 

4 H* P. 

Complete set, with Prints 

$32.50 

Finished Engine 
$ 100.00 

STATIONARY or MARINE 

Nielson Meter Works 

St, Joseph. Mo* 



5 MORSE POWER 

Bore 0xfl Inches. 
Plenty of cooling sur- 
face. No engine ever 
constructed with &□ few 
working pacts You can 
hold your hand jn the 
Hinges liter it has been 
working all day. 

Write tor Agency. 

Gasoline tank in base 
or outside. 



Air-Cooled Motor Co., 



Lansing, Mich. 




YOUR INTERESTS AND OURS ARE IDENTICAL 



You Want Practical 
WELL drilling MAcwwrffy 
to dovoiopo that 

Mineral, Oil or Water 

proposition; wo havo It. Guarantor 
It to irorA satisfactorily* 

Tell us about the formations, cteplh. diameter holes j_wlll send 
printed matter and can Bare yon money. 

THE AMERICAN WELL WORKS, 

AURORA, ILL... U. S. A. 
CHICAGO, ILL. DALLAS, TEXAS 



Please mention Popular Mechanics when writing to advertisers. 



DTTO ENGINES 



UNSOLICITED PRAISE 

Farrand Bros.* proprietors of the Lakeside Stock Farm, Colon, 
Michigan! write: “Our engine has run nine years without trouble, 

but all machinery is bound to wear Out/* They then ask for plat- 
inum with which to tip the electrodes — a trifling and inexpensive 
repair. Nine years and just beginning to need attention. The 
average life of the cheaper makes is about fWe years. There is 
a moral in this for the prospective buyer- Get the Mg QttO** for 
long life, and no trouble. 



OTTO 6A5 ENGINE W0RK5, 







STANDARD OF THE WDRLD 







Secure cut 
Catalog of 
Air and 
Water Cooled 
Suglnes 



The Most Pop dir Gasoline Ed fine in the World 

A high’clast engine at a reasonable price 

WATERLOO GAS ENGINE CO. 



1031 Cedar Street 



WATERLOO. 1A- 



Adapted for Hie use nf .uns — mEinufiictvrPE], natuml cr 
producer— as fuel; also gasolene, alcohol or distillate. 
Made In both two and four cycle types, Iti six styles. 
Including (Stationary. portable and murine, and fifty 
sdses— from 1 to 100 IT. P. Write ua your needs and 
we will send, an expert |o confer with you. 

Our erjcEuen may be connected direct ivllh pumpers, 
compressors, Holsts, generator*. ere. 

W? ^ell S.-pih-s, Trucks, Valves, Transmission, RsilL 
road. Factory and Mill Supplies, Machine Toolk. 

Catalogue free 

THE FAIRBANKS COMPANY, NEW YORK 

Albany Baltimore Rancor, Me, 

Boston Buffalo Hartford 

Maw Orleans Philadelphia Pittsburg 

Syracuse London Glasgow 

Paris Hamburg 



Chapman Economizer 

horsa, but tw£e4 to 
per cent above rated power. 
JXlN T buy u CHEAF engine; it 
doesn't pj- Buy the simplest, 
strongest and best designed en- 

S ine at the lowest possible price; 
nit’ a rigM, we bulla them. 

CHAPMAN ENGINE WORKS, Mircellua, Mich. 



High-grade MARINE and 
AUTOMOBILE ENGINES 
2 to 30 H. F, 2 and deyole, 
latest Improvements; best ma- 
terial; lowest prices- Also sell 
castings, with drawings. 

State pur want 

HOULE MOTOR WORKS. 
&BO ImKL Helyaka, Hue. 



Fairbanks Gas Engines 



CHICAGO POWER-BOAT SHOW. — Thp second annual 
I'nirer-Boat Show S ] 1 Ih 3 held in ('hiciign Mum It J-!l s HH)7, 
n lid promises to be highly Kticcvstffijl. with it large line o£ 
exhibits, 

♦ > a 

A NEW STANDARD FOR SCREW THREADS.—' The* 

Association of Licensed Automobile Manufacturers’ Htand- 
ard irrew la n new standard evolved from the uld U. S. 
standard as n basis, It Is nut Ling revolutionary In any 
aeiise of the wurd, but, on the euiitmry, it conforms to 
itie general! pruettc* of many maddne tool and uutomo* 
bile Im it iters. 

A finer thread than that of tbc \\ S. atandnrd tins been 
found necessary. in id this new s tan da id 1* hit ended tu fill 
this want, Like any new standard, it can nut lie hoped 
l tint It will tv li i Eo| noil 1 in Hied 1 ii lily <ir nuiversM lly. but U 
ia believed thus | It will gra dually creep iriEu line. 

Considers Ide study was put rm ifoe dimensions of the 
nut# and beads; careful destructive tests were tunde before 
I he standard was adopted, to tuaku Si absolutely certain 
that line nUt& mid litmls Were largo enough mid that the 
threads would noi strip. 

Tents were made with ordinary material and with the 

outer la J it lit prvi>03ed to us* 3 for nutMuoldle work. The 

results were ibe same In both cases^tluit is, the Screw 
broke at (be base of the thread Inside the nut, which was 
to be expected. 

The material to lie uml fnr t !i t* screws ]u mitnoinbll.e 
work (and which (Hill Ik* easily worked In untnrn.itli: screw 
machines) Is about twice jm Rirnng uh ordinary screw stock. 
Not unlr is It string, but very much tougher, being lower 
in the Impurlllps, rand allowing a very fine inifture, ehur- 
acferlstie of a tough steel. 

As time goo? on. It is pruhnhle thrai these screws will tic 
found In stock just as ttie ordinary U, S, standard 1? now 
found. Ttitfi ton not be done immediately: It must he 

accomplished by merit — that Is, merit In tbl* standard. 
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“Star” Lathes 



foot or Power 




£Mn, to 16-in. awing 
High-grade serew- 
cutting engine 
lathes, with of with- 
out compound rest, 1 
taper, draw-in chuck, 
milling and gear-cut- 
ting attachments, 
friction countershaft, 
m etrie le ad screw, etc. 



(ml) 



Send for catalog ,J B r 



The Seneca Falls Mfg. Co. a 

102 Water St , Stoccii falH, N, Y*, 1J.5- A. I 

MAKE YOUR OWN CEMENT 

Blocks, Fence Posts, Drain TUe 

WaftmoiSh tits Machines and InatmctLona 

Ho Experience Necenuy 

Rf <f Pktnnav Block? And 

Dig nocey nrjekV tor the Trad® 

Save Money on Your knildlafi 
Write for Booklet h tid Priori 

The Reed Co., Dor Ifa SprlDffield, Ohio 





GOLD M BUS 
gaIoune Engines 

Simple, Reliable and Pconomical 
Send for Catalogue €6 

COLUMBUS MACHINE CO*, 
Columbus, O* 



FAN BLOWERS. EXHAUST FANS. 
PRESSURE BLOWERS. VENTILATOR WHEELS. 

HEATING and ventilation. 

SEND FOR LATE CATALOGUE do. Z* 

EXETER MACHINE WORKS, 

EXETER, N. H. 




CEMENT BLOCK 
MACHINE 



100 BLOCKS 
A DAY 



s 10 



MOLDS for Cisterns* Silos, Fence 
Posts, Drain TUe. Write today lor par- 
ticulars. A. D* MAC KAY A CO., 

84 Washington St.* Chicago, 111. 



HA VK MON El" by nullts I E#h<] ' l C a rbor n nt 1 u m grind' 
ltiK»miid, Ci wta lee* than any other 
nna rtoee away with, counter 
CoHt iron boxen re< trice cost of llulLc - 
tenancooTer L *; baa loose pulley, ami 
rluHUproof oror-hunglnc ben r Engs. 
Luther rims, Co., '4,1 b J npiur 
St, ^inrtli Mnwjo.nk.ee* U i(| lt 
sole makers of hand and foot power 
grinders noil Hhrurpeti^rs nuco with 
Carborundum grinding Wtiwfla, 




If you want anything and don't know where 
to get It, write Popular Mechanics. 



FREE 

For examination. Sent at oar expense If 
you mention this advertisement. 

Cyclopedia o/ 

Modern Shop Practice 

Four masalve volumes. Over 8,000 pages— 

- Lie of page, Txio Inches, Bound in % red 
inoronco leather. 2,000 enRravlBg:s* Espe- 
cially defltenod for tho machinist, tool mak- 
er, foundry man, pattern-maker, sheet metal 
worker, draftsman, steam and ga-s engine 
engineer, electrician, etc., who cannot afford 
a regular course, 

REGULAR PRICE $24,00 

SPECIAL 30-DAY OFFER, $12.00 

Pay us $2 down and $2 a month for five 
r i tenths tf yon keep the books. Cash pride. 
Jio.so. Wo send for them at our expense If 
not satisfactory . , 

Tho only reason we make such a liberal 
Oder Is to Interest the public in the extraordinary ad- 
vantages offered by the regular courses of the Atnerl* 
can SchooL A 200- page handbook sent free on request. 

BRIEF TABLE OP CONTENTS 
Machine Shop Work, Tool Making; Pattern Mating, Machine 
Design, Metallurgy; Gasand Oil Englnas* Producer FLaate, 
AutomobUea, iterators, Steam Engine, Steam Turbine, Man- 
agement of Dynamo* and Motor?; Forcing, Sheet Metal 
Work, TinamitMng, Mechanical Drawing, Mee han L hiti . 

AMERICAN SCHOOL OF CORRESPONDENCE 
3116-26 Armour Avenue 
Chicago, III. 

■fftutloD Fdpulir HkWIsi, Not.* flfl 




GILSON 



ENGINE 



GASOLINE 
ft, ALCOHOL 

A Boy or Girl can ran It Bend for catalogue 

GOES LIN C SIXTY 
• ELLS LIKE SIXTY 
SELLS FOR SIXTY 




25 Park 



?0P Ihimpl nfr, CHbSI 

■sji-pa r a tor r uhu rn , 4c, 

HLSCN UTQ, CO. 
PffTt W*!tlSgtCB 

Wls-anric. 



Gas and Gasoline Engine and 
Motor Castings 1 to 16 H.P. 

Bicycle* Auto * Marine and Stationary . B ooklet on Request , 
ft Hll Hu urlnl 4n»1n|i *1 either l tr 4 cycle tjrjc 

THE, GUBHAHDT MOTOR. CO. 

2930 If .acock St., Philadelphia, Pa. 




sexd fob tmioors r. .. 



THE MIETZ & WEISS 

OIL -GftS ENGINES 

Stationary, l % to BO H. F, 
Marine, I ft to 100 H, P. 

GENERATOR SETS. PUMPS* 

MOISTS* Etc. 

A BIIET7 iai-13! MOTT *t. 

• IRIClif SEW YORK, 



I 1\J \/ D T\J HT M HOW AN1> WHAT TO INVENT” 

Pt V C 1Y I and *'EIGW TO OBTAIN PAT ENTS" ex- 
plalned FREE, CHESTER W. BROWN, 
Patent Attorney, 9 r| 0 F Street, Washington* D. €. 



DON’T BUY OASOUNE ENGINES ”*»"■ 



iitifrerioF to atj ciuc-ct?] Inctor nsns^ I n,iw ; 
lUcunltd Op hit o'Bjton it P-TTi 9 ] I COat- 

THE TEUP1E PUMP 



welKttealiji]| 



gu power 

or trhctlcn 



_ , . ^ ^ ...» 1 two-crlLnier fbciint flng E b> 

Gart«L**lto Baf and Ida* to Uoo. JJhiktly* «ully n&rted. No vih^Uon, Cm ba 



D, mo Has til]* pkjHjr. feKTo na CAT/mwrt, 

Slid 15th 8t* n Chlc»XO* THIS IS OUR FUTY-THJED YEAR, 






m 

I will send this beautiful 
design with 300 miniatures 
and my illnitrated catalog 
□1 Scroll Saws, Lathes, 
Fan cy Words, Metal Trim- 
mings and Tools, postpaid 
On receipt of 15c, or send be 
for catalog only. Address 

TR> POMEROY 
Scroll Saw Co. 

44Q Asylum 5t. t Hartford, Caen. 
Div. Z 

SCROLL SAWS 
FROM 50c TO m.50 





STEEL RULES with Handles 

Held hy friction at any angle. Handy In Hun deeds 
ot places. Accurate, heat and w«|j made, Width*, 
I In,. % In „|4 in. Grau Listed In UMtthfl orihtha. 

Frlee, 5fi&c each, JPoatfmicl. 

J. A. BARKER 

Fulton tin lid) n if PITTS BURG, PA, 



Agents Wanted 
to sell mj 
line of 
Machinists’' 
Tools 




Just What YOU Need at home 




For 



necessary 



repairing of ‘‘every day” Jobs *in 
your home and doing them right 
—there Is do better or more prac- 
tical article on the market than 
the N o. 602 

“NAPANOCH” 

Pocket Knife Tool Kit 

It embodies all the Tools required 
—a Pocket Knlift - aSaw—aKeain- 
er— a File— a Chisel- and a Screw 
Driver. The Hug [which we pro- 
vide) holds all th« Tools— It can be 
carried In your pocket. No ‘‘hunt- 
ing 1 " or *‘11133 trig” when you want 
a particular tool the NAPANOCtt 
Is always +< qn the job, 1 ’ Sent post- 
paid on receipt of price— 

$2.25 



Guaranteed UNCONDITIONALLY 



U. J. lL[Jt( CO, 7F Warren Street, Kerr V«k, H. I. 




LATHES 



9 to 13 inch Swing 

List pricB, |C5.t>0 and up iiccord- 
iuf to size. When readj to buy 
w?ad for Lathe Oal n3o.g and prices 



W , F„ & J uhn I ^ivfi Co. 

m Ruby Bt., ! ] Roch font. Ill, 



LARGEST ROOM IN THE WORLD WITHOUT COL- 

UMNS, — The* Im umbra connected wiTh the MohammeiUn 
tnowjue at Lucknow, India, saiys Valve World. contains the 
largest room In (he world ivKhout columns, lining 162 ft, 
long, 5-4 ft. Wide and ft. high. It was built during the 
great fu mine In IT*! to supply work for a starving people, 
it is n solid niflrii of concrete of simple for tu and still 
Ampler coeis true lion. In Its erection a mold or framework 
■of timber suiri bricks several feet in thickness was first 
made, which wan then filled with vouerere, The runerele 
was allowed about a year to set and dry, when ihv mold 
was removed. Although the building has been uta riding 122 
years, it is said to show no signs of decay or deterioration. 



BEER BREEN EBB NOTBRCYCLE 

5 If. P. $225.00 Two-cylinder Discount to dealers 

The moat satisfactory Motorcycle On the market. We *I»o furnish castings 
lor eight different motors, 1A H, P. to 5 If , P„ sir or water-cooled. Send for 
Motorcycle supply catalogue and list of second -hand Motorcycles front $40 up. 

HARRY R. GEER CO., St. Louis, Mo. 






FOR THE NEXT THIRTY (30) DAYS £Vo? v?TH 



MECHANICS OKE OF OUR M’ KENCBKS* made with eytra fine ftnSab. at a special price of 

Wei make this offer la order to Introduce: 



«5 CENTS each, 
“ Hawkey e 

Order now or you 
may be late 



S jsipaM to any address, 

lo new readers who are itotaquainted with its mertte. 



the 



The Hawkeye Wrench Co., Marshalltown. Iowa 



Our Wrench has more 
usee Qian any o titer 
wrench made, and can 
be used a pipe 
w rvnelu thread culler* 
or nut wrench. For 
cutting threads It baa 
S different dice. 



PATENTED IN UNITED STATES, CANADA, FRANCE* GERMANY 
AND GREAT BRITAIN, 

PATENTS PENDING, 



Bo! la before and 

after using the 

Hawkeye ■ , 




OA5UL1XNH bULUtmiPiki UvL/lN 



AND BLOW TORCH 




can be applied, its perfect safety; ctwveuieace, and above 
all its portability, instantly reeommeo d it to the man who 
solders anything, anywhere. Let *s send yati oar little 
booklet, with a story which while quickly read, is never 
forgotten. Shall we mall It ? 



EMMELMANN BROTHERS MFG. CO„ INDIANAPOLIS, IND., U. S. A, 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES :::: 

SHEPARD LATHE CO. 

A131 W* 2d St*, Cincinnati, Ohio 



HO GUESSING ABOUT IT,,* 

You put my Call pern over 
your work and you know 
in an inrtant just what 
elm It la and how much too 
xmnlt t>r ton la ru*. Agents wanted. Send for 
Catalogue and Special Discount. 

C, SMITH CO,, Columbia, Pa, 




-Li:hfr;ilililitril.-Iililfld.i, 



1 



WHEN YOU WANT ANYTHING 

AND DON'T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 



FIFTY SNAP GASOLENE AUTOMOBILE 
AND MARINE ENGINES, SECOND 
HAND. WRITE FOR SNAPS. 

NEUSTADT AUTOMOBILE & 
SUPPLY CO., St. Louis, Mo. 




B. r. BARNES’ 

ELEVEN-INCH SCREW 
CUTTING LATHE 

For foot or power an wanted. Hai 
JKJWHP etObw f and compound 
rest. A utrirtlj hifituErade mod. 
«m tno], Ws nlao build a U-inch 
1 at his. Descriptive circulfifa of 
each lathe upon request, 

B. F, BARNES CD.. Radford. 10 





WISE HE A OS 

DUcuaaing the Merils of the 

Grammes Circular Saw Vise 

never Fail to emphasize the fact that ii^ ^stability 
lo all positions — absence uf protruding levers ana 
heavy jaws makes it the most desirable Saw Vi£t 
ever in veil led, 



Pliable a, i ball of pully. St«ul tt a chunk 
of iron. Meal to look at--- avertaodnf to work 
with. 



price $d, fiO — Thirty days free trial, Returnable 
at our expense, if not worlli double [he price asked. 

L F. GRAMMES & SONS, Allentown. Pa. 



AGENTS WANTED. LIBERAL COMMISSIONS RAID. 




WE WILL SEND YOU 



One V1 m, _ 

Ons EjAt GENUINE 
Armstrong Stock* 
Bad Dion. 

One WrencfeL. t< All for handling pipe from % tol inch. 

ON BXC1IFI OF *10.00 
Bend for Catalogue of Complete Line. 

ARM 8 TH 0 NG MFG, CO,, Bridgeport, Conn. 




“ Koeth’s 
Kombination Kit” 

Great®* E Invention of fch® age. 
Cohreded by all whoseoltto be 
the best 1 Ling ol its kind now on 
the market, lfi Too In and 
One Prtfr PsudJrH for all. 
Made of tool steel, drop-lorged, 
highly Iki it bed and wan anted. 
Much tool complete Within Itself 
and lo to 11 i&ehef in length. 
flO worth of tools for I3,S0 per 
sot, prepaid. Salesmen wanted. 
Phenomenal Inducements to Jive 
inon. Write for illustrated book. 
1st, etc. 

KOETH MFG. CO. 

I08 Broadway buffalo, M, Y, 
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Cyclopedia of Applied 
Electricity 

SPECIAL FOR 30 DAYS 



ready reference work for the 
Five Volumes— 2,000 pages 



A PRACTICAL GUIDE. lor all persons Interested In oleeti-toLty. A 

experienced workman who has no knowledge of higher nLat.hornatk'8. 

— tully indexed— s! to of pages 8x10 laches, handsomely and durably hound In ii Red Morocco. 
Over 5,000 full paga plates, diagrams, plans, sections, tables, fomiulie, etc. Invaluable alike to the ex- 
pert end apprentice. Every section wiltten by an a c know led Red authority. Prepared especially for 
practical, everyday use. Combines the be it features of a tost book ami a reference work, as every vol- 
ume Is supplemented with carefully pteparad list of test quest ion, ■*, 

tlfl n n nr p^hIak Oft In ontoy to bring to the attention of those lute tested In electricity the 

Mo IlOW, regular price ouU Character of our instruct ion In Electricity, we will send the books 



on approval, express prepaid. 
$2,00 down and fci.Od _ 



_ Lctm 1 nenrt over for five days. If satisfactory, send us 

r month thereafter until paid for; otherwise notify m and wo 
will transfer tho books absolutely free . 

Two hundred page illustrated Bulletin, giving full outline of ElectricaL Mechanical, Steam 
and Civil Engineering courses, Architecture, Heating, Ventilation and Plumbing, Mechanical 
Drawing, Etc., sent free on request. 



Partial List of Contents. 

Part L Magnetism— Electric Current— Measurements 
— Wiring, Telegraph, \\ IrHess and Telauto- 

graph. 

Part IE filrect Current Dynamos and Motors, Includ- 
ing Types -Motor Driver-Storage hat-tori ea. 

Part III, Electric Lighting— Rail wiiys- Management of 
Dyuamoa and Motors— Power tftatlon. 

Part IV, Alternating Current Machinery — Power 
Transmission -Mercury Vapor Convertor. 

Part V. Telephony, including Common Battery System 
—Automatic Telephone and Wirelasa Telephony. 



CDII POX —Cul nut uixtl mall to 
AMERICAN SCHOOL OF CORRESPONDENCE 
Armour Art,, Chicago, Id. 

Btktejwxte:—! P teaee pend me, v n five deff» p appmval.es - 
ijrenH prepaid, une "Cyclopedia of Applied floe trinity," on 

the fnlli ] w Ing terms:— rf watlsf tu : lory, 1 u*£rre to re m 1 t yiuO an d 
KMXI per mouth thereafter until paid for. OLherwire t 
wlH notify you within Ilveds.vH %n fiend for the book#. Csah 
with order $17.10. Money refunded if not >utUrfk&ory. 

Nome 

Street and No 

City*.*,,,, 

Pop. Mech., IHHj 



Hi, Lin Pcr^ltr lt«huK (f»* A 




AUTOMOBILES $ 1 00 AND UP 



Wewfn mall Oar large II I antra tod Bargain She'd of new add slightly use- 1 Automobll&s o n 
receipt of yoor name ami Kddreen. This nhect- b hows accurate ph^tog raps ic views or more 
than 50 Autom«bU«e offered as law as $100. Write plainly 14 

H. GRAHAM CYCLE CO., Inc. 

EsilbLiiMuyMn. 601 * 603-405 Madison Street, CHICAGO, ILL 




WHY NOT STOP 
YOUR TROUBLES? 

A “Wizard” Tubular 
Does It. 



Annatnm Jnraapd in 

WJLTEU*MUn>Y non* 
WrrodiDg bnu m txv, 

All brass screws. 

Friction, licit or 
Guv -aril -or drive. 
Brash-holders remove. I 
Wfthoutlooaenlug sqrewis. 
All parts pahstied bra - -i. 
Contnet and Jump Mp 1 rk, 

a tSlaL w rj.L con vsTffpj rue. 

toarbal. FHw w (*v.>U tt t+. 



“i *Klif«rf« T 
!■>; IHMcW, MtJ 



llEnCULEB ELEfTHIC A MFC. 
J ?0 DAYS" FREE TRIAL. 



fo., 1 an ujf* f nils, isi» L 
J2I Lanpidalc Ave, 




Miiaaiu 



FulUf 
HOLIDAY 
Suggestions 

Shows all the nowe^t high grade Electric 
Supplies and Novelties at to west price# in tbs 

World. T. DEW E Y E L E CT ft 1C CO.. Mi Iwau fcee, Wit, 





Gasolene Motors 8 Castings 

A Complete tine from IH to 10 
b, p„ for bicycle, Automobile, 

M arise or SUitlouary. Aiwa at- 
tachable motoroultLta and Com 
p let* MOTOR -CYCLES, &end 
tilatup for i'atulogua 

STEFFEY MFC. CO., 

O Irani Atb. * 30th St., Philadelphia. Pa. 




If It* s a Sebastian, It’s a Good Lathe 



BUILT UPON ItONO R— ACCU RACY, EFFICIENCY, MODERATE PRICES. 
Foot ood Power Lathes, all sizes* Send for Catalogue* 

Sebastian Lathe Company, 10? Culvert st f Cincinnati, 0 . 

Pie aes mention Popular Mechanics when writing to Advertisers, 



* 






AUTOMOBILE EDUCATOR 'N, TUB BEST BOOK ON AUTOS 

Tor Owners, Operators and Repairman 

Giving complete instruction in the care, construction and opera- 
tion of ail types of motor cars. Fully illustrated. Price $2 post- 
paid to any address. Money refunded if not satisfactory. Order 
today. Catalog of machinists* backs free. 

THEO, AUDEL, & CO., Publishers, 63 Fifth Ave., New York 



Bicycle In «° Motorcycle 



Mrtbrcycl* E a moment Co., 



at email cohi by imu^Jiinj? the 

Erie 3 h- (>. l ower Outfit 
Tide Includes all parts by wiiicii 
anvone am ttisl k e: a power- 

ful, durable motorcyt)l«. 
Wejght 44 lbs. Unite tit frame. 
Speed % to 3U mlii-e an huur, a bill 
cliTuTtfn Hundred? in use. Bead 
plump for tmtfLt Catalogue. 

60 Lake St. Hammonds port, H. Y- 



Exit the Tire Association, Enter SNAPS 
with special prices on alt makes of 
tires. Write for Snaps. 

NEUSTADT AUTOMOBILE & 
SUPPLY CO., St. Louis, Mo. 



U. S. IGNITION APPARATUS 

For Stationary Gas, 
Gasolme and Oil Engines 

Ho Renewals— Except Water 

EASILY INSTALLED 




m THE MARKET 5 TEARS 

Efficiency of Engines Ir creased 
Through Perfect Ignition 

Send for Bulletin No. 6 

THE U. S. BATTERY CD. 

Box 027 New Rochelle, N. Y, 






GASOLINE ENGINE EXCHANGE 

BUY, SELL AND EXCHANGE NEW AND SECOND-HAND 

and°marine Gasoline Engines 

We Bell New Engines. taking Old in Exchange, allowing full 
market value. 100 flnt-oiasa, second -band englnea on band, Write 
for Catalogue. Lowest Prices. Largest Assortment in America* 

GASOLINE ENGINE EXCHANGE, 842 S. 18th St., St. Louis. No. 






RICH SPARK PLUG 

(Booklet free.) 

RICHARDSON ENGR. CO 



Every ^ 



You will not regret it. 

Pint Guaranteed. Complete 
Electric Light Outfits. 

PRIDE 

Riverside Place 
** HARTFORD, CONN. 



|! 




“Quick Action" 

IGNITING DYNAMOS and 
MAGNETOS 

The most Rellabl# Sparkera on the 
Market, 

Take the Place of Batteries 




Jump Spark Coils 

FOR ALL PURPOSES 
Single, Don Wei, Triple and Quad* 
tuple for Stationary Euglaee and 
Automobiles. Guaranteed In every 
particular. Ff V i 1 1 ralor . 

HETffD rOK CM.TALO&V* P. 

m MOBLOCK HEJHEWAN MFC. CO. 



BGUTH BUND, I 5 TD. 



MANSON MOTOROYCLEm ATTACHMENTS 




THOROUGHLY RELIABLE 

Adapted for Pleasure and Utility 

Will run taster than An auto and cost of maintenance 
u trifle. 

DELIVERY ATTACHMENT in dally use by leading business 
houses— A TIME AND MONEY SAVER. 




SIMPLICITY OF CONSTRUCTION AND FINISH UNEXCELLED. WRITE FOR CATALOGUE 



Fowler-Manson-Sherman Cyde Mfg. Co. 

Clinton and Fulton Streets, CHICAGO, ILti 





I* When you have made an invention, show a 
drawing or model of it to two friend 3 in whom 
you have confidence, ami have them sign the 
drawing or write their names on the model. Don’t 
lose or destroy the drawing or model, for some 
day it may be needed as evidence. 

2. Select a good patent attorney, pay him $5 
to find out whether your invention is new and 
patentable, and have him send you copies of the 
patents which he finds most closely resembling 
your invention, 

3. If there are real differences between yonr 
invention and those shown in the patents sent you, 
and your invention is better than the others, apply 
for a patent as soon as possible. If, on the other 
hand, the differences are slight or superficial, and 
do not add to the commercial value of the article, 
don’t waste any money in getting a patent, 

4. If you cannot afford to apply for a patent, 
give an interest in your invention to some good 
business man who will furnish the necessary 
money to get the patent and build a satisfactory 
model or sample of your invention, 

5. After you have applied for a patent and 
made a model or sample, prepare either to man' 
ufacture and sell your invention yourself, or to 
sell the patent to some one who will do so. Find 
out what it will cost to manufacture the invention 
in quantities, what such things usually sell for 
to jobbers, retail ere and the public. This in- 
formation is valuable in negotiating the sale of 
the patent and should be full and accurate, 

6. Don't expect to make a fortune from your 
patent at once. If you cannot sell for cash, sell 
on a royalty, provided the buyer is reliable and 
responsible, 

7. Don^t sign any contracts without first sub' 
mitt mg them to your patent attorney, and be 
governed by his advice, 

8. If there are any other points about which 
you want advice or information write to us anil 
enclose a stamp for reply. Send for nur booklet 
containing suggestions on **What to Invent ,r and 
f *What to Avoid, 11 

Popular Mechanics Patent Bureau, 

160 Washington Street, 
Chicago, 111. 

Branch office at 

Washington, D, C* 



The EDISON SPARK COIL 

puts 83 per cent of the battery's en- 
ergy into the spark that ignites the 
Charge in a gas or gasolene engine. 
This was shown by tests 
recently made at the Uni- 
versity of Michigan, It 
contains more copper 
than other coils, but large 
Output has enabled us to 
cut the price from $3.25 to 
$2 SO, With the Edison 
Battery it is the cheapest 
ignition device. 

Ask for "Battery 
Sparks. 1 ’ 

EDISON 

Manufacturing Company 

1 ± Likcdde An;,, Oriole. |t. J. 304 Wabash. Are,, ChitagO- 

Union Squire, New Y&fk 15 ClerfctnweU Mid, London, HX. 



Curtiss AIR SHIP MOTORS 

7 H. P. 50 Lbs. 

Now used by every successful Aeronaut. 

HIGHEST AWARD WORLD S RECORD 

Portland Reposition Ormond Beach, Fla. 

he.vij foe catalog c 

G. H. CURTISS MFC. CO. Hammondsporl, N. V. 



TYPEWRITES IMPROVEMENT Rolen lints,™ Tl,r- 

ner, an IS-tf earmold boy. haa Invented f! mechanism whlrb 
in expected to greatly simplify typewriting roach Inew using 
It. The device la a paper carriage. which J.q returned auto- 
matically when the eml nf the writing lint 1 Ih reached, or 
from any den I red point of the writing: line, mid pSimliI- 
tnneously spaces the lines- by the operator touching a key 
on the keyboard. 

— __ 4- -*■ -4 — , — - 

HX£OSITIQN of LIFE SAT ECrTTARDfi A n expoaltUm 
of devices for Rufeguatdi&g the Jives and members of 
working men and women and for prevcnlhig accidents to 
the public In general from machinery, and other Industrial! 
devices, will be held In New York City, January, lb- >7, 
The exposition will include model scaffolding, protective do- 
vices foe steam, electrical and acetylenic machinery and 
apparatus, for raining and Quarrying, lire protect inn and 
prevention, of cxplosivea, and aafety devices for mil InduV’ 
irlea where dangerous machinery it? used; also vent 1 la lion 
»y sterna. 

FIFTY 'CENT BOOK WOET^Ts^lbe following letter 
explains Itself: "To-pular Md'luiuies, Chicago: While tid- 

ing oti one of our street cars tills morning, an I wan glanc- 
ing through 'The Kbop No lew for ll-Rifl. ■ which I JuRt received 
from you, n man called my attention to the book, s*ked 
me the price, looked Jt over and handed tue rsi fonts, and 
Hnldr h Tliat InKfk hr worth #S. AV111 you have it Hent to roe 

Immediately 7' ills address ynn will Und Inclosed. Wish- 
Inc you grand Huct'ess, 1 remain. Yours very truly, Chas. 
Edwards, Jr, + 262il Ex Preston St.„ Baltimore. 9 * 



PAT ENTS "...,.. 

I ® nf^Protect Your Ideal Guido Rook FRKE 
Send sketches and description of invention for 
FREE SEARCH of Patent Office Record? and 
Report as to patentability, 

C C II D fin Iff A II Registered Pateilt Attorney, 
Ci Ca VnUUIfKAFV Box 71 Washington, D, C. 



PATENTS 

CisreTuL attention given to the prosecution or basliim betott 
the patent ofliei*. batMats prooUn d and i»4i ftUorne j f**f called 
for until patent la it slowed* (23 years experience.} Writ* 
tar 4 >Invt!U tar's Guide,'* Add rend 

Fr&nKlin If. Hough 

Atls&tlc Building, Wsihington, K>. C. 





Please mention Popular Mechanics when writing to advertisers- 



PATENTS I 



SECURED PROMPTLY and with special 
regard to th* Legal Protection of the 
nation* 

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST. 
Consultation Free. No charge for opinion as to the paten lability and Commercial Value of Inventors* Ideas. 
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS. 



SHEPHERD m PARKER, Patent Lawyers 



Fatfinta, Caveats, Trade Marks, Copyrights, 
MANUFACTURERS and others desiring to buy out- 
right or secure on royalty patented inventions along any 
line are invited to communicate their wants to us for 
publication without charge, in our 

PATENTS WANTED Bulletins, 

which are sent gratuitously to our clients from time to 
time. 



Validity Reports, Infringement Contests. 

" During the past 10 ypars Mr. Shepheimi. of Shepherd & 
Purser, haw obtained for ua a great many Important patents. 
We have do hesitation 111 heartily rueon] mending him to any 
one having need of the Bervleen ot a patent attorney. " 

H ALLWOOD CASH HECilSTER CO, 
Mr. Parker on November 1 , s Tmn-. ro^fKued liiH poult ion ad an 
examiner in the U S Patent Othve to enter this tint. 

Address, 210 Dietz Bldg., WASHINGTON, 0. C. 



pHGRA vines made to illustrate circulars, 
t* x catalogues, or advertisements. 

Clean, bright, abowy, cuts — bringing out details 
perfectly. Our prices am reasonable, all work 
K uaranteed— let us figure on your Job. 

WHITS FOE BAMFIBS 

ACME ENGRAVING CO. 

157 Washington SL - Chicago 




ATENTS 



PROTECT YOUR IDEAS 

Send for Inventors Prime h, 

WO PATENT, NO .FEE, 



p 

jijil Patent Advertised FREE, 

i| MILO B. STEVEHS ft CO., 

885 Fourteenth 81 ., WtSHIWiTOS. ». C. 

Branches at Chicago, Cleveland. Detroit. 



Eitabllmtad 

1*64, 



PATENTS 



THAT PROTECT 
AND PAV 



WATSON E. COLEMAN 
Registered Patent Attorney 

626 F St„ N. W* WASHINGTON, D- C. 

Advice Free; Highest Eeiereuctss ; Best Service. 



Ob k I e t ex- 
plaining how 



LET ME SELL” 

YOUR PITM TRK.SS 

Eipei knee, 

Patent Siltl exclusively. If yog have a 
PATE NT ter tale, call cm cr wrhe 

WILLIAM E. HOYT 

PATF.NT SALES SPECIALIST 
m U R ROADWAY OEf YORK CITY 




1 
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A COMBINED 

Metal Punch and Bolt Clipper 

HANDY TOOL CO. 

Ask your dealer for them ur write for prices lELLEVU E, OHIO 



PATENTS SOLD 

ON COMMISSION 

If yon wbh tr> buy or nell ii patent write for my booklet "How 
to 8*11 a Patent'* orniy Hat of potenta for sale. 

E, L, PERKINS, President Inventors' Exchange 
84 Broad Street BOSTON, MASS, 

TOUR IDEAS 

$ 100,000 offered for one lft~ 
veniion: $ 8,500 for another. 

Book "'How to Obtain a Palenl ' 1 and 
’"What to Invent' * sent free. Send 
much sketch for free report fcs lb 
patentability. We advertise your 
patent for sale fit our expense. 

' Chan dice £ Clundlee. Patent Attorneys. 

930 F- Street. Washington, D. C, 




ATENTS 



P 

!• !j Taluabte Book on Patents FREE. Telia how to hqiq 

them at tew eort, Rirtr to well a Patent ani What to 
Invent for Profit. Gim Mechanical Movements ia. 
Valuable to Inrppttirp. Full n( UnnBy-U&JclDg Patent Inf t> rm«. 

tlon. HEW BOOK FKEE to all wlm write. 

O'MEARA A 

F, STREFT. 



01 ft 



BROCK, Patent Altys., 

WASHINGTON, D. 0. 




PROTECT- 

i rttdpl or 4 cti. Blinj 



EiT'TV'e glvo yon proof of thn money uafue of the 

patents we procure.— L. & L. 



PATENTS 



GUARANTEED. PATENTS SECURED OR FEE RETURNED 
Send model or sketch for free report qs to Patentability. Send 
for finest publications ever issued fur free distribution “HOW TO 
OBTAIN A PATENT", with 100 MECHANICAL MOVEMENTS 
W9ATT0 INVENT", containing valuable LIST OF INVENTIONS WANTED, 

offered for one invention. fi^noo for others, Patents 
advertised free in "WO R LD S PROGRESS.” Copy free. 



Illustrated and described, and 

ONE MILLION DOLLARS 

EVANS, WILKENS & CO. 

Main Offices: BIS F Street N, W, ( 
Washington, D. C. 



New York Of tlcc»; 

132 Nassau Street, New York, N. Y. 




EVERY INVENTOR 

Who Wants to know 



1. Vhat are the most profitable 
invent ions, 

2, How to perfect inventions, 

3* The first step to take ii 
pelting a patent, 

4, flow to protect himself from 
patties who might steel his 
invention before he can get a 
patent 

5, Bow to find out what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose, 

6, How much it costs to get i 
patent, 

?, How long it takes to get a 
patent, 

8. What protection a patent is, 

0. How he can sell his patent 
after he obtains it 

10. How to handle his patent to 
get the most money out of it, 

11. Where and at what expense he 
can have working drawings made 
of his invention 

12. Where and at what expense he 
can have models or experi- 
mental machines made, 



should s^nd his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg. - - Chicago, 111, 



“MI^INVENTOR’^ 

our Business «3 to 

Perfect, Develop and Manufacture 

TOUR INVENTION, ALL MODERN FACILITIES 
ARE CORO, AND W£ AfrE AT VOUB SERVICE* 

wc Em plot expert mechanics oh 

Jpjpdattivs, Punch Work and AT ad &h 

SEC** US YOUR DRAWING OR MODEL AND 
WS Wlt-L SUflhIT OUft LOWEST PfilCI ! 

MONARCH TOOL COMPANY 

t24 Opera Place, CINCINNATI, O, 



HOLDING POWER OF RAILROAD SPIKES. -“Hip For- 
et! Service of Hie U ulted Siaira Department uf Agriculture 
liiRjg completed b series <»f tests tti detenu hit th# holding 
iKjvitf of different fornn of railroad spike*,, nays the Rail- 
wnjf [Curlew. The tests were mude on ordinary commercial 
ties of Mdully [due, <iak, ibePtntit and other wr<n)ds. The 
spike# u^ed were of four klnda; cotnviim dtirert afiike^. n 
driven ftp Ike which has Mumt the same form m* Die eom- 
mon spike with it leu £ l hwlae channel! on the side away 
from the rail; screw spikes uf the Am#rl#nn s >"[«?■: amt 
screw up FJce* si in liar to those In use on European rail- 
mads* and cl Iff# ring from the American nplkc mat tile in I !it- 
matmer of finish lu^ the thread under the head . com- 
mon n ud ihe t-hit nuclei! spikes were driven Into l tie ties 
In the usual dul inter in :i depth ,,f 6 in, A hole of the 
same diameter HR [lie spike a I the Iurm* of rln? thread WAS 
lored for r he screw spike*, which were then screwed down 
to the Mine depth h* the driven Hpikn-P, The tits were 
then placed In itn* tcallng machine nitd flip ftiree required 
to poll cflfh spike was recorded, The average forte re- 
eji 1 1 red !t> pull common tfptke* vBrles from lb, ;il 

white cat io S.flflO lb + In loblolly pin#, and 3,flHK> Hi. In 
chestnut. The boJttlnjf power of the clmttiMied spike Is 
S omewhat ^renter. t’cr #kei triple* about H [>er rent more 
force, or ili rl 1 h required to pull it from the I ■ Molly 

pits# tie. The two forms of ser#w split# have about the 
name ImMEiur power, ranging from ltl.fi lh, In white 
ftntt lo fl. 400 lh. in chest mi r and 3b T in Inhirdly pine. 

There is a marked difference between (lie behavior of 
driven aud screwed apt fees in knots Jind Eli clear wood. 
Kuot« nr# brittle and luck elasticity, so driven iodise?! do 
not hold as: well frt them a** in clear wiwui. In the cane of 
common spikes in loblolly pine the decrease of bolding 

K w&r In knots Is as gr#ut as 2h i>#r cem, (in th# olhcr 
nd, screw ^plksp tend to pull oul the whole knot which 
they ]ienetrjttc. This* Incrcasea the resistance wo mueb that 
tn loblolly pine the Increase of holding power of screw 
splkoB in knots is. about 36 per rent over that for clear 
Wood, 

» * * 

FOLDING BKATFB.— Fold perfectly fiat and to inch 
Rtitnll dimensions that they can be carried in the pocket, 
A leather wallet with two pw-kel# is supplied with each 
pntr, anr'i when closed the package Is % in. wide, 1 In. 
thick and the length Of the FUatOfS. 



CORY INSERTS tune indmr used In the face of Iron pul- 
leys to secure i^tler transmitting results iti the belt, and 
iti 1 also used Lh ib# face nf metal! friction rlutehre. An 
tnc rouse of from 66 to 100 emit 3a i In lined. They are 
al*> belrijr used In brake Klu'-eu on eireer railway# msd in 
tbfi [riLbVLll LssJon gear of automobiles.. 

. +- +—* *■ 

li\ L Bt#rtnp a lawn nnee w'on't kd'P It green ihe rei^t of 
fh# year. Advertising onco won't make any nuticealile dJf- 
ferene# in the normal profits, — J ml E- ioua Advertlainij. 



USE OUR FACTORY 

Wit nr? ^|iFrpp^^ t-o Wti d I* ts p^rlie «j (b! ji«> 1 d wtl a rut lSffht- m r+n! 
unniafiwrtBfiB^. Our euparlflt«iuj»nt har had nro fiiirty jrun' -priu;twB.I 
vxptriciift in Nirh ’v«rh. t’nrt.irj Ln Chteego, 111, Low priew, pteuipt 
imrYloe, Seed imrcicnlu'R for estsiaati* to 

C. E. LOCKE MFG. CO., 9® Cherry St,, Kensett, Ta. 



I Gan Sell Your Patent 

My new method brings tjulok results. 

Beiud for booklet r 

O. J. HAEGLER, 

£1 So. Brovd Sl. T Phdadfilphin, Pa . 



please inentlpri Popular Mechanics when writing to advertiser^. 
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Try the “New Way” 

By the * # Hew Way" you can secure this table and 125 ether articles o! 
the latest design of Mission, Aits and Crafts and other up-to-date styles of 
fandture at one-fifth the usual cost. We furnish all the material which is 
of the best quality already prepared with complete instructions. You set It 
up* Boys or girls can do if. Satisfaction guaranteed or money refunded* 

Catalog and price Hat sent postpaid on request 

NEW WAY FURNITURE C0.1££^C.Zter 





“KNIFE" PATENT 

BALL BEARINGS 

For light and medium walgLL 
Thrust Or freight or both. 

% I rn-ta H haft and up. 

No fitting— Just push th*m Od, 

IiJe Id atiimps for fimnpteN, 

PRESSED STEEL MFG. CO- 

545 Th* Gourde Philadelphia! Pa- 



Let Us Act As Your Factory 

Wo have one of the beat ef|ii ip pert khqpft in Oie United States 
and can turn out your work for j'lhi cheaper ihtn ™ii can 
poeelbly do it ymiret-lf. Send drawings or models for teii- 
rnatea on dies, tpois and >manufac lure of your article in 
quasi (lleft- 

Metal Specialties Manufacturing Co. 

18-34 W. Rtndalpk St.. Chict^a, C. S. A 



SplitdorF Laboratory • 

(K*UliiUh«i IMS) II 

YOU HAVE AN IDEA and rsquFra oHiet workmanship to 
fully demonstrate its POSSTBfl.lTI ES. Wfi MAKE A 
SPECIALTY of MODEL MAKING nnd EXPERIMENTAL 
WORK. 

YOU WANT THE BEST WORKMAN 8H IP - WE HAVE 
the tatflit Improved machinery and til* hlahest 4H|in4cr- 
Inf ability. 

Tail us what you wlill, wri may be able to help you and 
will 0« pleated to give you any information. 

BPLITDORF lABORATORT 



WE MANUFACTURE TO ORDER 

DIES. TOOLS AND 

A UTOMATIC MACHINES 

also HARDWARE SPECIALTIES 

AND PATENTED NOVELTIES 
ESTIMATES furnished on expert 
MODEL WORK, BEND DRAWING OR 
SAMPLE. 

BOOKLET FREE, WRITE TODAY* 

Stamping 6- Tool Co. 

OEX C LA QROSSE* Wl». 






FREE 



For ewnJnathHi. Sent on request at mr 
expanse if you mention this ndvertlsemeDt 

New and Enlarged Edition 

CYCLOPEDIA 
of DRAWING 



Four v 1 nmes. 2000 page* — sis e ot page 
7 x 10 Inches. Bound id ^ red morocco 
leather. A complete homo study course 
in drawing I 

$12 Fcrfit Next 10 Days, RtgifarPtfte $24 

You have five days to look the books over, 
if satisfied eend ua I3.0C^ and S3-G0 a month 
for five months. If you don't wish to keep 
the books notJ/j us and we wilt send lor 
them. Cash price $10.80. The only reason 
that w moke such a liberal offer Is to 
Inter? s the public in the extmnrdiiiarj 
ffered hjr the rfl^dar 
UOOL 



advantages Offei 

of the AMhKlfi, 



£Uui 



BRIEF TABLE OP CONTENTS 



MerhanlcjU. Isometric, Perspective, Free Hand, Architect 
tu ml Drawing; EentJarlng la Pen and Jnk and Wash; Water 
Color Hints: Shades and Shadows, Architectural -Loitering; 
Roman Orders Ol Architecture; Worfch g Shop Drawing; 
Mac bine Jt>(wi+m T Corn lee and Skylight Deslpu, Metal JRooi- 
lug, Tlnsmlthlng, Sheet AleUl Pattern Drafting, 

A ZDH-ps|e handbook llrtitf loll fuforaullwi In retard to cir evrrsej la 
EletErletJ* JfeetailM Stun wi Civil EiftLsKrinl. ArcfallecExnc,, HutliL 
VCilJlatiOfl, M ett* sent FREE u ftqgcsL 



AMERICAN SCHOOL OP CORRESPONDENCE, 

3116-26 Armour Ave, , Chlra^n, II]. 

MantL-n Popular Meehan Led j h’cir., f M iMaMuau 



I SELL PATENTS 



CHARLES A. SCOTT SM BU f^p AuT^f? V*.^ 



1 " I 

Popular Mechanics, Journal Building, Chicago 

I would like to act as your agent in the shop or works of 

Name — employing men, I 

If you have no agent in this plant send me full particulars with 
statement of commissions paid. 

Name. - 

Street 

City State 
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ADVERTISING SECTION 




Learn Bookkeeping Free 

WfluJd you like to succnd In business, to -obtain % cock! paying 
|K>sUtuii j t*i tKcire In salary r Would you [>!>*«£-.&. 

tapadty that directs and coiUrgii Lai^= busii.css tidcrprisesf If 
in. yum ahuulil fuller the csunple of Mr. Edw, Chiv iEL?L |®* of No* 
606 So t i,[b 5 t„ Cnsben^ lud., who largely increased bis salary 
aficr iakiiift out course. A kaLiwlctlee of accounts i ncrease* yuu* 
Of >pHiri .1 nitt^s a h unified fold. On r hk thud t jtceLs a 1 1 other s. ifoti 
tait learn ' imcJily at home, without liss of time or icmuey, Wo 
£uaranLec kU 

A GREAT BOOK FREE 

"Hfnv to fibroin f ha fispert flout Lie*- per” is flic 

tfcle tit an on a>>un£eet,iH^ arid Business. It 

tcjLs 01 the best system, of accounts ever devised, and esfii nans how 
ynu can mate ntuXB money and better yuur position (n life. If i* 
juft the book for beffinners and criierLs alike ToadveniSe our 
system we will give iway 5,000 copies absol lately free, without any 
condition whatever. Simply scud your name and a J dies 5 and 
melre ihibosKirilhwt tuA Address 

Commercial Carre* ponde nr « Schools, 
jy F Commercial Uldg** itwbceter* flu IT* 




Who’s Swingle? 

He*s one of the highest 
authorities in the world 
on Engineering, 

His books are written in 
plain language for plain 
people. 

His motto is a <( Written 
expressly so you can un- 
derstand it.” 

Engineers endorse his 
works because he tells 
the truth. 

Beginners praise them, 
because he makes the 
road easy to master their 
trade. 

You ought to know more about 
his books. Ask us to send, you 
illustrated matter FREE. We pub- 
lish Swingle's book l. 

Frederick J. Drake S Co. 

350 Wabash Ave. :: Chicago, til. 




FREE BOOK 



Telia how to build Walks, Floors, 

troughs, cisterns, roofs, tanks, etc. 

Cheap, sanitary, everlasting. Given to any person 



Betiding 50 cents for a year’s sub- 
Bociption to our practical paper. 
THE CEMENT ERA, 



ON CEMENT 

45 State St.. DtTRtHT, MlGIL 



NEW BOOKS 



DIARY AND TIME -SAVER FOR 190T.— Full Mark or 
red lca.ih.er, uold ntjimpfn£, Jfilt edgee. vest-pocket alze, 25 
cents. Laird & Lee, Cb lease. Contains memorandum for 
full year, calendars, afd rulugical aignrt, moon's changea 
fnt WWT, medical data, inapt*, was paper stainp and ticket 
holder, etc. 



TELEGRAPH SECONDARY CEDE INSTALLATIONS.— 

By Arthur Crotch, Cloth, ISO pp„ 100 Jliuat. Price, T5 
cent a. Guilbert Pitman, Su fleet St., E. C.. London. A 
practical work on the charging and management of itecumij- 
latoi-sif. 



ELECTRIC BELLS, INDICATORS AND AERIAL LINES. 

— By Umberto Zedu. Translated by S. H. Bat tone. Cloth, 
3 ift 3 pfl,, llllint, Price, ISO rents. IStiilbert Pitman, SS i’ted 
St.. E. €.. London, This Utile bonk Lg fully explanatory 
and tells how to make sill tbc Apparatus required, us well 
as to use It. 



MANAGEMENT OF ELECTRICAL MACHINERY, —By 

Francis B. Crocker. E, M . I"h. D.. ami Schuyler S.. 
Wheeler. L>. Sc, 12 mo. cloth, 2 S 2 rp., 134 IllursE. Price, 
The D, Van Nostra nd Co., New York, A revised 
and enlarged edition of Practical Mans percent of Dynamos 
and Motors. Gives simple <3 Erect ions for the practical use 
and mauag-emeut: uf all electrical machinery, 



JOURNAL OF THE FRANKLIN INSTITUTE. Complete 
acts, com [trial ng itto cols., from Jim. 1, in Dec. 1, 

19K)5 t Address Franklin Institute, Philadelphia, Pa, 



WIRING A HOUSE. — Ry Herbert Pratt, Pamphlet form. 
2v> cents. The Derrjr-Collnrd Co., New' York, Shows every 
atep In tbc wiring of a modern house, and explains every- 
tiling fl early. 

+ „ » .. — 

CATALOGS RECEIVED 



FEED WATER HEATERS: Sims Co.. Erie, Pa. 



MEDIUM SPEED AUTOMATIC FOUR-VALVE ENGINES: 

Atta« Engine Works, Indianapolis. 



DIES and DIEMAKING 

A ebo* book by 4 Stop man and Intended tor Stop work 

100 Pages. 100 Illustrations 
100 Cents* Send For It. 

J. L. LUCAS * Bridgeport, Ct. 



BY MERELY SENDING A POST CARD 

■rcmi will receive by return mail, a catalog of books whiob is made up especially of volumes particu- 
larly adapted to General Reading, at unheard-of prices. This is just issued And contains aside from the 
above, many escellenl Publisher's Remainders, flome good Americana, all offered because we need the 
room for our importations just being received. All we require is your name and address* Bo not mm 
tht opportunity. 

THE BURROWS BROTHERS, CO. t Dept, B t Cleveland, Ohio 
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W E have been able to secure a special edition of handbooks on a wide range 
of practical and useful subjects* Handsomely bound in Art Buckram, 
they cannot be bought anywhere else at any price* We want you to sub- 
scribe to the TECHNICAL WORLD MAGAZINE regularly for the next twelve months* 
Here is our offer: To those sending us their subscription with $1*00 before 

Oct* 1st we will mail the magazine every month for one year, and in addition 
send FREE your choice of any one of these valuable handbooks Listed in the 
coupon* These handbooks of 64 to £16 pages each contain a fund of practical, 
authoritative information on the subjects treated* Each handbook is profusely 
illustrated with full page diagrams, half-tone cuts, 
line drawings, etc. Size of page, inches. 



TECHNICAL 

WORLD 

MAGAZINE 



New 



Fresh 



Vigorous 



Inspiring 



A new publication with a new held, different from 
alt other fii&EazinO!}. Every tiling- told in & simple 

and interesting way, by able writers, and is fully 
illustrated with photographs from itle, Appeals to 
every one who wants to know how and why things 
are done. It appeals especially to those who desire to 
keep posted on the latest tilings fn science, invention 
an d engineering. N j ne Ly-n ine people out of a Inna dr ed 
have some mechanical bent, or at least are interested 
to some extent in engineering matters. They may not 
be trained in engineering or in the use of machinery, 
biit they lik« to talk intelligently about such matters, 
and, above all, to understand them. 

if you are awake, alert, ambitious, yon csm h t aft'or-d 
to do without it. 



GAS ANP OIL ENGINES 



' "COUPOM MAIL tO-DAT 

Technical World Magazine 

] I1616 Armour A vc. t -whK Hi. 

In accordance with Rpecial offer 
I enetose tho sum of ONE DOL- 
LAIt, for winch Betid me your 
■miBrftxlRe fur nut- year, and the 
hmudbook Indicated by l X r In 11 jt 
below. 

Name 



After a three month's trial, if you don't 

want the magazine tell us so, and get your 

money back. That's fair, isn't it? 

WRn E FUR I* RLft. |l COPT 



Street 

Crrr 



Gan and Oil Engitici 
Freehand Drawing 
Valve Setting 
Electric Wiring 
Managing Electric 
Machinery 
Steam Pump* 

Storage Batteric, 
Hydraulic i 
Electric Railway* 
Electric Lighting 
Tele ph one jnatnitnen I 
and Bat ter le. 
Telegraphy 
Indicators 

Telephone Line Con- 
st rue lion 

Refrigeration 
Perspective Drawing 
Mechanical Drawing 
The Steam Engine 

tbv, M«h 1 1-, 



Please mention Popular Mechanics when writing to advertisers. 




F 



THE 1906 



POPULAR MECHANICS 



SHOP NOTES 



This is Vol. II in our Shop 
Notes Series 

228 Pages—667 Articles — Over 
500 Illustrations 



A Gold Mine of Information— Tell* Em? 
Wayi to do Hard Things 

Compiled from the Shop Notes Department 
of Popular Mechanics During 1 90s 

“Indexed So You Can Find It” 



Vol* II Contains Entirely New Matter 



Price 50 cents , Postpaid 



Shop Notes for 1905 

Vol. 1. 



200 Pages-385 II lust’s. 

Contains Nothing Found 
In the 1906 Edition 

Price 50 cents. Postpaid 



These two booki are invaluable to 
any one interested in mechanics* 
Will save you time and money 
every day. 



For Sale by All Newsdealers 

or address the publisher* * 

Popular Mechanics 

JOURNAL BUILDING 
CHICAGO 






The demand for our Ftrcmeh and 
Brakemeu graduates Is r renter tta*n 
we can supply. If you want to earn 
JGS to $125 a moot ft, IU yourself fora 
position at oitea> We teach yon l>y 
luatl rtnd assist you to a position 
cum patent. €011 inti Is practical, easy to 
learn. endorsed by railroad ihhuh^t^ and 
school \% conducted by rjairoatl officials. 
Hundreds of positions open, OatalOff free* 
The Wenthc Rall^ny Correspondence School, 
Box 652 Freeport, 111. 







LINING LEAKY FREIGHT CARS. > prevent 
loss of grain In transit where* the cars arc Leaky a 
liner fs now available made of tough paper slock. 
The material to line a car is made In four sections, 
and !s fastened to thp sides and ends of the car by 
means* of tacks with large heads. 



ElECTRICIL HtlPBOOKS 

10 GENTS EACH 



1. How to Mali (i & DfnafflQ 
' 2 . Hnw lit Jfafcfl j lfl]*pll«Eia 

6. linw to M-ilrfl art Eti'rtFsc- Motor 
4. HflW to H*kt> * Storage RhCei'f 
A. Haw ^ Stake * IV mi, burst 

Klneclric Machlui 

F. I!uw ta Hiki A Hu- 

tiling 

7 . How ta Mnk« a Milieu! Induc- 

tion Coil 

$. How to Mute h Packet Ae- 
cuimiLilcr 

9, flow to I Plunjrj ititUry 

l'i, (Tnw to Hnke ■ Toltmetor 
11. Hu" to Hit* a UAlnoooiotor 
12- Howto Mike* R»ni1 DfmtAiO 
13. Hi.'W to Make h Talkmjj Ha- 
ck ELS 



U. Ilnw to Maks i 13 n P. t T' 
nil III I or Jfntor 

15. How 10 M*lie a Toy Motor 
IS. How to Mirks iti EWlria Bell 
It. How to Mike m Tak'i.'i-ij.iL Ili‘ 

■ tnlfli rnt 

IS. How to VV i n-d Arcuatuioa 
39. H.iwto U'irnJ 

20. How to Ms-kc *n Ammeter 

21. Howto Hake a- Tti-prhjOtitat 

22. M-itc.r Riilitioh. 

23. ftow to Make an Electric Sali- 

eri «iit Iron 

24. How to Mike & Small XIotrlHc 

Hwtrr 

35, Hnw 10 M nk '■ nn KleC. Furnace 

26. to Mb. kri a Han J Fm*I Am 

Limp 



BUBIER PUB. CO.lvMss 



Going to Put It on the Market? 

Ym have the article ; w* have th« brain* and tbe equip uit at for mating it at the 1+welt coat. 
We tnbllllfiietnra and *b Lp all kinds of Special mnehlnerT on con tract. 








Leather Watch Fob 



With mt 
own initial 
on it 



eenti 

In 

itlimpt 



This niuHtrmfckra adow» tract of oar Leather Initial Watch Fob It fl \?® 

ID IB II 1 U dhA ipUlu or on the belt *■ an ornweat. You mar hart any 

;tly MAtlKnML. 



7niHi.i y*Q wlih. Wo cheerfully send jour money back If you art not perfectly ^atirflwL 
we^U tfaesi rote TO elioap ilmTfo **?J** la *2P k ^ 
sample copy of our fplendln 
not hart to write a letter* Simply fill in tbe blank i 
close ISrtnte La stamp*. Acid reae and mail the envelop# to 



andfld lUditrateci monthly. We put a (-cmpon l }t ' IClW ST .? 011 J * 111 

Simply flijTe the_ blink and _en- THE STIR MONTHLY, Oak Park, Illinois. 



LtT OUT HERS - 



Also 



ease aend me on* Leather Initial Watch Fob with my Initial on It 



J no mar aaoncbiy, Oak Park* HL u^ilih*; 
a f«fl sample copy oi yourllluHtrated magsttne, 1 vOdbH* H ccata In stamp*. 






The Star Monthl 



flf., P.O- Bikt 
or K. F. i> _ 



4' a me 



Initial 

Wanted 



frtafc 



Tbwrt 



LET US ACT AS YOUR FACTORY 

iroaN WISHAHT MACHIN E WOKKS, Engltifiefs ind Mwhtneifj Mfn., (Inc ) 63 to S. Canal Street, Chicago. 

LON0 DISTANCE i PHONE, MAIN B3». 



taught 

BY MAIL 



PUT 
THOUSANDS 
OF DOLLARS 
IN THE POCKETS 
OF OUR STUDENTS 

poaitlona We 



— Yon will be *s- 

|i-'' .^r toniehod Co rend 

our tree 111 nitrated 
tnx>k. Tfctella you how 
otrr practical mnllccmr- 
sOb enable thousands to 
turn good Btt-Sririca rmd _ 
he J| jci 1 them do it.. W& can do the toruO 
for you. Course* in Electrical Emunm-r- 
InjT, StoaiEi and Mechanical Kntrineerlna. 
Electrics LightiTiu, R lilways. Teleflrarli y, 
M o-oh an i ■’«! Drawing. Dynamo Ten- 
ders, Motormen, Short 1 1 act. Course 

P*|W J’qfrnEl «=n ? lLlh[ 

1 KhlL prctffrj. In* rf Clttp. *ifh wl 
UbniJ icd * nt rf J.lnrrtWj Ajh- 
;im iu. Wrltffar (HarfOpS U]uiu*t *4 bwh, 

&.ECIIICJU. EHUHCtt MS nTUTE 
tbtt. ft. 2t U A Wr m CU Hn lark 



^ ■■■iTTTkXy High Grade INSTRUCTION 
bl UUl By CORRESPONDENCE- 

^ luia rteeath Hear 

i,! .AW 'Prephrti for the bar of any State. 

* * * Improved mei hod of InBlrncticm. com.- 
bluing the Ten Book. Lecture and Cow Book 
method*. Approved by the bench and oar, Threo 
Course*: CkHleKC, Font- Grad cate and Bualnesd 

■Jjii-w. Uniform rate ot tuition. Send forCfltalOg. 

Chicago Correspondence Sckwltl LlW| 

ReajKir B J uv l t Chicago* 



Hu ire no jrt itef Inlt lltclBAHj lki> Jtar neiiory. 

F.fc*r, ,i„ Ti -L* T» ]r . II^ N Ij-iW#!. jp.^p f«rly Tmr fi^M* l>M 

^| 4 -I ! r* r tvhl e *immiU»I 
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“How to Remember" 

Sent Free ttt Reader* of this PubLcntLou 



IRE 
IE1 Tft 
SUCCESS 

D1CKSOIM MEMORY SCHOOL, 705 Kimball Hall, Chicago 



BY THE BROOKS SYSTEM 

1 0*685 nov lt>es- irnat of them with no tool ex- 
perience whatever— built ImsuLh by the Brooks Sys- 
tem lust year* Over llDy jrer cent have built 
their ircmid bouiy* Muny hisve eetablinLed thtjui- 
sulvee in the Ixisut I* li LlLlin^ knaslnesB. 

I£ you can drive u null und cut out a pb^-e of mate- 
rial fmiii ft lull6laie<l pa horn -yon can build a c-nnoe 
— I'm-hnAt— SwUiupftt— Laumdi^or lttcliMn 
younefHura time— at home. 

The Hrockka Sjatem consists of exuct alz«d 
printed paper patterns of every lyftrfe of the boat— 
with detailed l n struct ! ohm and wurkiu# iJlu*- 
l rut-low a Hbowitig oacb atop of Uie work— au Item- 
ized bill of muttrlnJ requln-d emd how to ee- 
ciire It. 

All you need If the patterns costing from up 
and materials from £$.U> up. Only common house- 
hold tools required* 

Weahio furnlHh complete boats in the knock-down 
form— ready to put together. 

SaUBfactloP gujirtLuUtcd or money refunded. 

OUR BIO FREE CATALOG 

tells how yon can build boats all sty lee— all alee* 

BROOKS BOAT MFG. CO. 

(Otlginatarv of tho rBibnn Systam of Boat BulJdiatf ,J 

3711 Ship Street. BAY CITY, U, S. A. 
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